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.Iannuary 30-February 3, 1575
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AGENDA

Xonday, January 30

Horning
.

1o:oo am

% Afternoon

1:30 pm

1:45 pm

1:55 pm

2:lO pm

2:25 pm

2:45 pm

.

. 3:15 pm

3:45 pm

4:15 pm

5:oo pm

Registration. Lobby.

Opening Remarks. Announcements

Welcome -
Jerome C. Hytry, Wisconsin State Conservationist
Soil Conservation Service

Welcome -
Glenn S. Pound, Director, Wisconsin Agricultural



Agenda - >iCR:vPC - Page 2

Tuesday, January 31

!lorning

5:oo am

a:40 am

9:10-11:45 am

12:00 noon

Afternoon

1:30-3:15 pm

3:15 pm

3:40-5:oo pm

Meeting - Frank L. Anderson, Presiding
Malcolm N. Dana, Chairman, Department of horti-
culture, Soil and Crop Factors in Cranberry
Production in Wisconsin

Break

Committee Meetings of Committees Xumbered 1 Through 5

Lunch

Conclusion of the Meetings of the First 5 Committees

Break

Meetings of Committees Numbered 6 Through 9

Wednesday, February 1

Morning

6:45-B:OO am Breakfast

8:00-ll:45  am Conclusion of Meetings of the Committees Numbered
6 Through 9

9:30 am Break

12:OO noon Lunch

Afternoon

l:OO-4:30 pm Tour of the U. S. Forest Products Laboratory and the
University of Wisconsin Biotron. Departure Prom
Lobby of University Bay Center at 1:00 pm

Thursday, February 2

Morning

a:oo-ll:45 am Separate Meetings - Federal Agencies, NCR-3

9:30 sm Bredc

12:00 noon Lunch



1:30 pm

1:50 pm

G. 3. Lee, Presiding.

Remarks by Richard R.
to NCR-3

3:30 pm Rreak

. 4:30 pm Session Resumes

c 5:oo pm Adjourn

Davis, Administrative Advisor

B:OO pm James G. Bockheim, Department of Soil Science
Soil Genesis in Antarctica

Friday, February 3

Morning - Francis D. Hole, Presiding

9:oo am Committee Reports to General. Session

1o:oo am Break

10:x em Business Meeting
1. Announcements
2. Necrology :'
3. Host for 1982 Selection
4: Instructions to Committee Chairman and Chairmen

of the Separate Meetings (Federal Agencies,
NCR-31 as to Submitting Reports, Camera-ready

5. List of Chairmen for the 1982 Committees

Adjourn11:15 am
.

.
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Christian J. Johannsen

Gilbert R. Landtiser

James H. Lee

Charles U. NcBee

Maurice J. Mausbach

Gerald A. Miller

Hollis 8. Omodt

Burt Y. Ray

Donaid Rex Napes

Delbert L. Mokma

Wiley Scott

Neil E. Smeck
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:iORTH  CE:I?ML  R.tGIO!lAL  TX:XIIC.AL  WORK-?LM:JIJG
CC!:iFE?,EXCE  COMHITTEE  t\SSIGiIME!JTS

Committee 1 -

Committee 2 -

committee 3 -

.

.

Committee 4 -

Rooting characteristics in relation to paralithic horizons
and other root restricting layers

Chairman - Sylvester C. Ekart
Vice-chairman - James ii. Lee

Rex L.~ Carey H._RwD~~~  Sinclair, Jr.
Keith Huffman Bruce H. Thompson
Maurice J. Hausbach Donald A. Yost
Steve Messenger Larry D. Zavesky
Hollis W. Omodt

Improving soil survey techniques and modernizing soil surveys.

Chairman - Gilbert R. Landtiser
Burt W. Ray - Vice-Chairman

Louis L. Buller
Raymond T. Diedrick
Richard B. Jones
Ralph L. Meeker
Raymond L. Newbury
Mark S. Kusila

Miles W. Smalley
Robert F. Springer
E. P. Whitaside
Robert E. Wilson
John R. Worster

Organic soils

Chairman - Kenneth C. Hinckley
Vice-Chairman - Neil W. Stroesenreuther

Don H. Boeltar A. J. Klingelhoets
K. R. Everett Gerhard B. Lee
Harlan R. Finney Warren Lynn
Charles S. Fisher Alexander Ritchie, Jr,
Rodney Harner Frank W. Sanders

Soil-water relations, including water movement in soil
landscapes

Chairman - F&hard H. Rust
Vice-Chairman - Erling E. Gamble

James A. Bowles R. F. Pa&sold
Edward L. Bruns C. L. Scrivner
D. P. Fransmeier Neil E. Smeck
Francis H. Hole Maurice Stout, Jr.
Dale Lockridge Thomas Thiel

7



'Committee 5 - SoiL pxential, including inreraction between ssils ;nd
fertilizer responses

Chaknan - John I. Brubacher
Vice-Chairman - R. a. Grossman

Wells E'. Andrews Lloyd L. Joos
James Bockhaim 3onald 3. Patterson
John R. Culver Roy M. Smith
Paul R. Johnson Lawence A. Tomes

Committee 6 - Educational activities for soil resources and land use

Gerald A. Miller - Chairman
Henry Il. Foth - Vice-Chairman

0. W. Bidwell
Leon 8. Davis
Phillip W. Harlan
Hi10 Harpstead
Christian J. Johannsen

David Lewis
Delbert L. Mokma
R. A. Pope
Roger A. Swanson

Committee 7 - Soil correlation and classification (including forest
soil classification)

John D. Alexander, Chairman
Marvin L. Dixon - Vice-Chairman . -

Steve R. Base D. Rex Mapes I’
Eric A. Bourdo DeVbn Nelson
Willard H. Carmean J. Uiley Scott
T. E. Fenton Robert I. Turner
George W. Hudelson F .  C .  Westin

Committee 8 - Using soil as a medium for treating wastes

George F. Hall - Chairman
Frank L. Anderson - Vice-Chairman

John D. Highland
Raymond L. Kunse
Gerald J. Post
William E. Roth

Edward A. Tompkins
E. Jerry Tyler
DeWayne Williams

Committee 9 - Classification, interpretation and modification of soils
on mine spoils and disturbed soils

Earl E. Voss - Chairman
Stephen G. Shetron - Vice-Chairman

L. J. Bartelli
C. Reese Berdanier
Richard L. Christman
J. a. Fehrenbacher

A. R. Gilmore
Ivan Jansen
Charles W. McSee



:~IIX_TES
of the

::ORTH CEXTPAL XGI0ilA.L TECSXCAL WO,?K-FLAXli;iG 23:IFEX:iCS
3F TFDZ COCPE~TIVE SOIL SUR'IZY

!~ladison, Xisconsin
January 30-February 3, 1978

The work-shop was called to order in the University Bay Center,
University of Wisconsin at 1:30 pm, January 30th by Chairman Francis D.

. iiole, and closed at 11:15 am, February 3rd by H. Raymond Sinclair, incoming
chairman of the 1980 Conference to be held at Indianapolis, Indiana probably
some time in late spring of 1980. Attached is a list of participants with

c addresses, and a schedule (agenda) of the conference.

Each committee met for about fi+e hours to review with its chairman
the report and prepare comments. A copy of the nine committee reports is
attached to these minutes.

HolXs W. Cmodt, nominated by a committee consisting of James H. Lee,
Earl E. Voss, Donald P. Franzmeier, and Hollis W. Omodt,  was duly elected
Secretary for the 1980 conference, to serve as chairman in 1982. The chair-
men of the nine committees were asked to remain as chairmen of their respect-
ive committees at the close of the conference. It was discussed end agreed
that chairmen probably need more than one term to add continuity to charge(s)
of a committee.

Committee 1.

Committee 2.

Committee 3.

Committee 4.

Committee 5.

Conunittee 6.

Committee 7.

Committee 8.

Committee 9.

Sylvester C. Ekar?. Rooting Characteristics in Relation
to Paralithic Horizons end Other Root Restricting Layers

Gilbert R. Landtiser. Improving Soil Survey Techniques
and Modernizing Soil Surveys.

Kenneth C. Iiinkley. Organic soils.

Richard H. Rust. Soil-Water Relations,'Including Water
Movement in Soil Landscapes.

John I. Brubacher. Soil Potentials, Including Interaction
Between Soils and Fertilizer Responses.

Gerald A. Miller. Educational Activities for Soil Re-
sources and Land Use.

John D. Alexander. Soil Correlation and Classification
(Including Forest Soil Classification).

George F. Hall.. Using Soil as a Medium for Treating Wastes.

Earl E. voss. Classification, Interpretation and Modifi-
cation of Soils on Mine Spoils and Disturbed Soils.



(i r e p l a c e m e n t  for Dr. 2. P. Yniteside on the regional snii taxonomy
committee was needed. The person was selected in a separate xeting hy
XCR-3.

Following are the previous meeting places of the North Central Regional
York-Planning Conferences:

Missouri 1955
:4ichigan 1956
Illinois 1957
'Wisconsin 1958
Kansas 1959
Indiana 1960
North Dakota 1961

1964

Iowa 1966
14innesota 1968
Illinois 1970
South Dakota 1972
Missouri 1974
Michigan 1976
Wisconsin 1978
Indiana 1980
North Dakota 1982

&/ Chairman from Kansas

There are many people who have contributed their time and talents to this
conference and earlier conferences. The following people are those recently
retired or are retiring before the next North Central Regional Technical Work
Planning Conference:

Donald L. Bannister, SCS, South Dakota
Nicholas Holowaychuk, Ohio State University
William E. McKinzie, SCS, Nebraska
Frank,F. Riecken, Iowa State University
George M. Schafer, SCS, Ohio
Eugene P. Wbiteside, Michigan State University
Alvin L. Zachary, Purdue University

This list is by no means complete.
omitted.

Names  not shown weronot intentionally
Suggest each state prepare a list for the secretary at the 1980

meeting.

A motion was made and seconded that the bylaws be changed to include a
representative of the Agricultural Research Service (now part of the Science
and Educational Administration) on the steering committee. The motion was
discussed and defeated.

Welcome and the significance and usefulness of soil survey were given by:

Jerome C. Hytry, State Conservationist
SCS, Madison, Wisconsin

Glenn S. Pound, Director
Wisconsin Agricultural Experiment Station

Meridith E. Ostrom, State Geologist and Director,
Geological and Natural History Survey, University
of Wisconsin - Extension

a

lo



jumaries of remarks made to the ?erticipants  by the following people:

Valter Iiussell, Soil Gmup  Leader, USDA, Forest Service. I'm looking
forward to working with the Reopie in the Yational Coouerative  Soil Survey
in this part of the 



:IORTH CENTRAL RSGIONAL TSCHNICAL WOPX-PLAN?!ING  CONFSRENCS
February 2, 1978

:,!adison, klisconsin

Summary of Meeting with Federal Agencies

Participants included personnel of the Soil Conservation Service; other
federal agencies; Don McCormack, Director, Soil Survey Interpretations
Division. George F. Hall, Ohio State University, represented the NCR-3
membership. Paul R. Johnson and Maurice J. Mausbach of the MTSC sat in
the NCR-3 meeting.

The following sumsries  of discussion were presented during this session:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Interim reports are printed if there is a need for them before
the soil survey is published. They are to be technically correct
which necessitates a thorough and accurate review.

The status of Automated Mapping System CAMS) is under review.
The AMS is not producing map sheets as rapidly as planned.

Chapters of the Soil Survey.Manual have been written and re-
viewed by people in the National Cooperative Soil Survey. It
is hoped that the people in the states have an opportunity to
test the manual before it is printed _in final form.

CASPUSS is useful in managing soil survey when the dates are
realistic. Updated CASPUSS dates need to be at TSC by the 15th
of the month.

Soil surveys that &e out of print (not available for distribu-
tion) can be reprinted. The state must pay for the reprinting.

Soil series in the old format need to be updated and circulated
before a final correlation. A revised draft needs to be avail-
able at the time of the final correlation.

The state should consider the needs in SCS before purchasing
word processing machines. South Dakota is working with the TSC
to make their systems compatible. It is also working on develop-
ing a new procedure.

To make most efficient use of the soils staff time from the TSC,
soil documentation needs to be available 30 days before their
attendance at field reviews or final correlation.

The states need to suggest a date for the soil correlation con-
ference. The TSC needs to reserve this date to assure that time
is scheduled to do the correlation. Representatives from the
state may or may not be in attendance during the date scheduled.



The  il. s. Forest ?roducts Laboratory has excellent .faciLities to show
the importance and uses of xood. The exhibits as one enters their beauti-
fui building sakes a person remember the role that wood played on this great
country's heritage and continues to play today. 'i;le movie shown before the.
tour gave an overview of the activities at the laboratory. The equipment
for use by the personnel demonstrates the unique properties and varied uses

* of wood. Trees are certainly one of America's renewable resources.

The University of Wisconsin Biotron conducts research under the most
exacting controlled environment. The projects are so carefully regulated
that change in temperature, humidity, length of light day, contamination,
etc., jeopardize continuation of the experiment.

The tours were well organized. Our tour guides allowed sufficient
time to ask questions at each stop. Our thanks to Dr. Hole for planning
such an interesting tour.

.



REPORT OF COMMITTFE 1

CHARGE : Rooting characteristics in relation to paralithic horizons and
other root restricting layers.

BRIEF BACKGROCND OF COMMITTEE 1: This committee gave its first report
at the 1976 North Central Regional Work Planning Conference. The
objective of this committee developed primarily as a result.of: .

1. Need to provide field soil scientists positive applicable guidelines *
on uniform identification of paralithic horizons.

2. Need to study the distribution and implication of roots in paralithic
horizons and other restricting layers on root growth and distribution.

3. Need to study the definition of the Cr horizon and the field appli-
cation of the criteria used to define this horizon.

A field study of soil having paralithic horizons was conducted in June
1977 jointly between the South Dakota, North Dakota and Montana Soil
Survey Staffs and the Lincoln and Portland Soil Correlators’ Offices.

A characterization of soils with paralithic horizons was conducted in
Adams County,. North Dakota jointly with the North Dakota Agricultural
Experiment Station and the National Soil Survey Laboratory. The samples
are in the laboratory as of this date. The study concentrated on routine
analysis, water movement and root distribution.

COMMITTEE MEMBERS: Chairman...............Sylvester  C. Ekart
Vice-Chairman . . . . . . . . ..James H. Lee

Keith Huffman Hollis W. Cmodt
Rex L. Carey Raymond H. Sinclair, Jr.
Maurice J. Mausbach Bruce W. Thompson .
A. Steven Messenger Donald A. Yost
Gary B. Muokel Larry D. Zavesky



SUMMARY - Committee 1 Recommendations

.

.

.

1.

2.

3.

4.

5.

That NCR Committee 1 be discontinued.

Forward this topic to National Steering Committee for further
appropriate action.

Additional study and characterization of paralithic and lithic
soils and underlying materials for AWC and ability to deliver
water to plants. Also encourage publication and/or sharing of
all such data.

Recommend adopting “moderately deep” to be used as a family
depth as stated in item 4 of Dr. McClelland’s recommendation (attached).

Collection of yield data on soils having soft bedrock between 20
and 40 inches, to measure the influence of these layers on yields.



The following persons participated in the Madison, Wisconsin
January 30-February 3, North Central Regional Soil Survey Work
Planning Conference Committee 1 discussions:

Keith Huffman
Frank Anderson
Maurice Mausbach
Bruce Thompson
Maurice Stout, Jr.
Hollis Omodt
Wiley Scott
Kenneth D. Vogt
H. Raymond Sinclair, Jr.
George W. Hudelson
D. Rex Mapes
James H. Lee



Vice-Chairman, James H. Lee Presided

Lee called the meeting to order and read the committee charges. He
opened the meeting for response to charges.

Stout discussed how interpretation8 are of some concern with respect
to soft paralithic materials. Some soil scientists describe soft shale
(paralithic) layers as soil. Stout diagrammed an example of a shallov
soil underlain by soft shale (paralithic).

Mausbach discussed his views on the difficulty of determining whether
a horizon is C or Cr. This determination influences our predictions
about soil behavior. Several participated in this discussion and the
following were addresaed:

1.

2.

3.

4.

5.

6.

Sampling (at what depth) for baae saturation for determining
order level classification.

Different effects Of Climatic factor8 such a8 rainfall on Soil8
with paralithic layers.

Why dense glacial tills could possibly constitute Cr horizon8
and be classed as paralithic.



At this point the committee considered the specific recommendations
made by Dr. McClelland’s September 28, 1377 letter.

The committee agreed with the seven recommendations. (Regarding
recommendation No. 5, the committee recommends that a 5 inch thick
continuous horizon that begins within the control section be required
for contrasting texture family end for recommendation 7 we suggest
further testing for breakdown  of fragments in water as tried in South
Dakota and Montana before adopting for taxonomy.)
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UNITED STATES DEPARTMENT OF AGRICULTURE _  O--3l.r  _
SOIL CONSERVATION SERVICE, P .O. Box 2890 1.71 _

Washington, D.C. 20013 -
--. :: _
-.:

SUBJECT: SOILS - Soil Taxonomy - Lithic and paralithic DATE: September-28,  1977 -
contacts _: ?“l _

- -

To: ’ Klaus W. Flach,  Assistant Administrator for Soil Survey -. .~._

Victor G. Link, Director, Soil Survey Operations -._

Donald E. McCormack,  Director, Soil Survey Interpretations -.

Raymond B. Daniels, Director, Soil Survey Investigations __: “- _

Joe D. Nichols, Principal Soil Correlator, STSC - ,. ~Z?  _

John D. Rourke, Principal Soil Correlator, NETSC -: -

Maurice Stout, Jr., Principal Soil Correlator, MWTSC -,I_:.  _

J. Melvin Williams, Principa.1 Soil Correlstor, WTSC _  li~_i ::o _

C. Steven Holshey, Head, Soil Survey Laboratory
__  I:,:” ~~:$ -

Kermit Larson, Forest Service _  ,<:* -

Action Required By: December 31, 1977

There have been numerous field trips and discussions about the
identification and significance of lithic and paralithic contacts and
the material below these contacts. In particular bedrock fractured at
horizontal spacing less than 10 cm appears to be relatively common.
This communication will not review all of the committee reports on the
subject. The report of Conunittee  1 of the North Central Regional Work-
Planning Conference, pp. 34-90 of 1976 contains much of this information.
You all have copies of this report. Attached is a report of the Californi:,
Soil Survey Committee report of December 7, 1976, that you may not have.
The following are my suggestions for your consideration. Please provide
a response as soon as possible, not later than December 31, 1977.

A. Interpretation of Soil Taxonomy

1. Soi l

In the opening paragraph in Chapter 1, soil is defined as
including thin cemented soil horizons (including fragipans)
but the lower limit is hard rock or’earthy materials
virtually devoid of roots, animals, or marks ofcther
biologic  act ivity . A comparison with the definitions of
lithic and paralithic contacts (pp. 48 and 49) indicates
that the meter%  below these contacts is excluded from
the meaning of soil.



2. Lithic and Paralithic Contacts

In the development of Soil Taxonomy lithic and paralithic
contacts were defined because at these contacts, there is a
severe restriction to root penetration. Roots enter only
along fracture planes. Pieces of bedrock below a lithic
contact will not disperse when routine particle size deter-
minations are made in our laboratories. On the other hand
much of the material below a paralithic contact breaks to
individual particles following the same procedure. When
material below a paralithic contact is disturbed, appreciable ’
quantities of fine earth are formed. Where material below a
lithic contact is disturbed and mixed with the soil, normally ,
only coarse fragments are added to the soil. The material
underlying both lithic and paralithic contacts may be fractured
with horizontal spacing averaging more than 10 cm providing
there is not significant displacement. Lithic contacts within
50 cm of the surface have been recognized at the subgroup category.
Except for a few paralithic subgroups, paralithic contacts within
the same depth are recognized at the family level.

Where material similar to that below a lithic contact is
fractured at closer spacing than 10 cm, the rock fragments are 



3. Particle Size Classes

These are discussed on pages 43, 44, 383,  and 364 in
Soil Taxonomy. They are meant to be all inclusive
although a problem does arise where bedrock is fractured
at intervals closer than 10 cm and the bedrock is essentially
displaced, cracks are not as wide as 1 nun, and frequently
there is essentially no fine earth in the cracks. By
definition this material is excluded from fragmental but there
is essentially no fine earth fraction on which to base the
textural class for skeletal material because the particle-
size class modifier is based on the texture of the fine
earth fraction.

.

B. Discussion

1. Material similar to that below a lithic contact, when

fractured consists of rock fragments, and only that fraction
smaller than 2 nun is assigned a textural class either by field
examination or in the laboratory. Material similar to that
below a paralithic  contact, w&en fractured can be dispersed
following our laboratory procedures, and much of it will be
included in the fine earth fraction. However, roots do not
penetrate the “paralithic” fragments although these may store
and provide some moisture for growing plants. Should these
“paralithic!‘fragments  be considered to be rock fragments?
The latter appears to be logical because, where unfractured,
the material is not soil. Currently in the revision of the
Soil Survey Manual, before determining the moist cementation
class , the fragments are immersed in water for one hour. It
has been suggested that this same procedure should be used
in the field, the percentage of coarse fragments being
determined after icznersion  for one hour and wet seivir‘g. The
water immersion will create some problems for Laboratory
analyses. Where a high percentage of “paralithic” fragment9
are present, large bulk samples will be necessary.

2. Use of root penetration creates some problems in soils that
have been cultivated a long time with annual crops. Roots
may be scarce below the upper 2 feet or so. Root traces
may be the only evidence available.

19



3. Saprolite is discussed on page 49 of the NCRWPC report
of 1976. It may or may not contain a paralithic contact.
Testing needs to be done to observe whether disintegration
after immersion in water for 1 hour will make a reasonable
separation. Saprolite within the root zone of plants should
be tested both in the Presence and absence of roots within the
matrix, not just along fracture planes or cracks.

4. Phase criteria for soil series should be based on soil
properties. Massive bedrock and bedrock fractured at .
close intervals will have different interpretations for
some uses. This is one objection to allowing more fractures
in lithic contacts in particular. ,

C. Proposed Changes in Soil Taxonomy

1. Lithic contact - definition unchanged.

2. Paralithic contact - definition unchanged.

3. ?article-size  classes - add another sentence at the end of
the discussion on page 283:

“Particle-size classes are not assigned to material
below lithic and paralithic contacts although the
class of the material below a paralithic contact,
when crushed, i s  u s u a l l y  s i g n i f i c a n t , ”

4. Fragmental p.50 and p.383 - insert at the end of the last
sentence:

-- 1 mm ‘I, or there is less than 5 percent fine earth
by volume .‘I

This provision will place in the fragmental class bedrock
below contacts that would be lithic or paralithic except .
fracture planes are too closely spaced. A companion
change in all the skeletal classes will require a minimum
of 5 percent fine earth fraction by v o l u m e . . .

5 . Sandy, loamy, and clayey skeletal classes p.50 in each
class insert after “Thirty-five”, “to 95”; and on pages 383
and 384 make a similar  change to the same classes by deleting
“or more” and inserting “to 95” after “35”, i.e. “Rock
fragments make up 35 to 95 percent by volume; etc.
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6. Depth of soil and paralithic subgroups.

Paralithic  subgroups have a paralithic contact or altered
rock that retains its rock structure within 50 cm and
shallow families have a paralithic contact vithin 50 or
100 cm. There is some redundancy here and it is suggested
that in the last sentence of Depth of,soil,  p.388, “Shallow”
that “and paralithic” should be inserted after “lithic.”

All of the paralithic subgroups are also vertic. There are
6 Parelithic Vertic subgroups in Eutiochrepts (p.252,
approved after publication), Ustochrepts (p.2551,  Xerochrepts
(p.2561,  Eutropepts (p.260),  Ustropepts (p.262). and
Hapl”stolls  (p.304). Three series, Dupree (SD). Fashing (TX),
and Watsonia (AL> are mapped, no two in one subgroup.
Dupree is classified in a shallow family, the other two are
not. The elimination of the provision for paralithic
subgroups is my recommended solution rather than amend the
shallow definition.

7. Test fcr “paralithic”  material.

Immersion in water was tested on profiles in South Dakota
and Montana to help identify paralithic material. If
water does not penetrate these fragments within one hour
and cause them to slake it is doubtful that there is enough
porosity for fine roots to enter the fragments. Most
fragments that slaked did so almost immediately and half
a” hour or even less may be long enough. It would be a
practical field test. Unfortunately I did not use this
test on sites examined in Sorth Carolina and Virginia. The
test may not work as well on Saprolite.

The above recormnendations  do not simplify the mapping of soils with
paralithic contacts. I believe that nany soils that are considered to
have paralithic contactsmay have  lithic contacts. The basal glacial
till probably will disintegrate in water and thus be C material. Most
of the dense till occurs at depths below 50 cm. At one time we had
soils with dense till separated from friable till but in the correlation
process they were combined.

Your comments will be appreciated.

.

I *

* Soil Survey Classification
and Correlation

Attachment:



Xorth Central Regional Work Planning
Conference of the National Cooperative Soil

Survey, 1978, Nadison, Wisconsin

REPORT OF COi+fITTEE 2

Committee 2 - Improving soil survey techniques and modernizing soil surveys.

.
Charges and Responses:

* 1. Explore ways of improving soil mapping and legend design to increase
efficiency and accuracy.

Summary of Responses:

A.

B.

C.

D.

E.

F.

G.

H.

I.

Improve initial legend controls and design of mapping units.

Better premapping  preparation (collection of available publications,
maps, and other pertinent data).

Study of specific needs peculiar to each county.

Outline of actual needs and items to be used such as minimum size
of units, spot symbols, association of similar soils.

Better training procedures are needed to develop taxonomic field
guides to supplement mapping legends and increase individual
mapping efficiency of party members.

There is a necessity to provide more time for preparation and
preliminary investigations before starting of the actual field
=PPing*

Better use of progressive and decisive correlation during the
mapping period is required. (Correlation by soil association.)

Mapping of complicated areas early in the survey to outline
correlation problems.

Evaluation of the composition of map units and adequacy of the
descriptive legend should be part of the ongoing mapping and
correlation procedures.

2. Explore ways to update interpretations for published soil surveys that
have adequate soils maps but are lacking in the full range of soil
interpretations for modern or current uses.

Sunrmary  of Responses:

A. Establish a system to evaluate the need for updating (reclassification
and new interpretations or changes).



?--Report of Committee 2

B. If recorrelation and reclassification are needed, evaluate major
mapping unit compositon, recorrelate names and update mapping
unit descriptions, recompile and complete new map finishing and
redrafting as needed; republish the soil interpretation sections to
cover specific groups or all users of soils information in the survey
area.

C . If recorrelation and reclassification are not needed, then a new set
of soil interpretations and tables should be developed and special
interpretations for local needs would be added.

3. Explore ways to revise and update older, but still useable,  soil maps.
This may include the revising of either the soil delineations by field
work and map compilation or the recorrelation of mapping unit names,
or both.

Summary of Responses:

A. Recorrelation processes require preparation of new mapping unit
descriptions and steps similar to those discussed under Charge 2B.

B. Selection of well trained and open minded party leaders and the
provision for supervision with the same qualities,
to making the best use of older soils information.
useable information are lost because of inadequate
experience and conceptual prejudice on the part of
charged with the job of updating the older maps.

C. Map compilation and redrafting of the recorrelated

are essential
Xuch time and

background
individuals

soil mapping
unit lines should be done using the most recent aerial photography
available. This constitutes the need for republication of the
updated maps along with new and wider range of soil interpretations.

4. Develop a method of preparing a more comprehensive, informative and
functional soil survey work plan that will serve as an operational
guide for all the participants of the cooperative survey effort.

Summary of Responses:

A . Present work plan is sufficient.

B. Use present work plan format but add a flow chart and schedule of
important survey activities.

C. Rename the current work plan as a survey agreement and include a
second part as a work plan covering all activities, flow chart,
schedules, etc.

.

.



3--Report of Committee 2

The committee discussion of Charge 4 and its future as a valid charge
for this couunittee led to the recommendation that Charge 4 as stated
be dropped.

The committee members and conference participants recommended that Committee 2
with the area of concern as stated by the steering committee being "Improving
soil survey techniques and modernizing soil surveys" be retained and the main
charges be similar to the Charges 1 through 3 of this report.

. Members of Committee 2:

. Robert F. Springer
E. P. Whiteside
Raymond L. Newbury
Ralph L. Neeker
Richard B. Jones
Raymond T. Diedrick
Louis L. Buller
Robert E. Wilson
John R. Worster
Burt W. Ray, Vice Chairman
Miles W. Smalley
Mark S. Kuzila
Gilbert R. Landtiser, Chairman



Sores  from Committee 2 Xeeting  - Efadision Wisconsin

January 31, 1978, A.M.

Received five replies from committee members. Three were sent to all
committee members, two were sent only to Chairman Landtiser.

These were combined and comments listed under specific charges for the
report circulated at the workshop.

*There was major discussion concerning Charge 1. Major concern was expressed
concerning the need for time for the party leader, plus whatever early help
provided , to fully study and trial map in the survey area before the survey
should actually begin. This time is necessary to develop an initial legend
that is of good quality.

In Ninnesota,  time is allotted for this and is presently effectively aided
by the fact that many surveys are just being started with first time party
leaders and photography is available for the new survey areas. Observations
are made and trial mapping is done in all townships.

In Indiana some preliminary work is usually done but production mapping has
to be expected right away because of their accelerated program. Party
leaders are encouraged to work in all geographical areas early. Legend is
expected to be complete by time of comprehensive review. Need 200 acres
mapped before mapping unit description is considered needed. All completed
field sheets go through state office for a kind of quality control. They
feel that they have all the directions they need: big problem is having time
to get things done. With cost sharing money and set completion’dates,  some
problems exist in sufficient production mapping to meet deadlines.

In South Dakota, cost sharing is 3-way as in many other states (federal,
state ,  local ) . They try to hold the first year to investigations and legend
development but the county is told not to expect production mapping the first
year.

In some states, party leaders move to a new county and still have manuscript
.

work or possibly even mapping to do in the county they left which is a problem.

.Some counties indicate they will make money available if you start the current
year. This would be a bad situation. Some people suggest that.ideally  county
funds should perhaps not be put in until the second year of the survey. Mappers
need to be paid and this type of handling funds could create problems.

Sometimes old mapping is not used or respected enough in setting up legends
or studying areas in new surveys. Some old mapping is pretty poor and in
some cases old mapping is claimed as areas mapped but still requires much
checking and changing by field party. All information in a new survey area
should be used and evaluated.

25
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Z--Notes from Committee 2 ?leeting  - Xadison,  Wsconsin

In some counties (Xinnesota)  production mapping has been stopped if the
legend is questioned or more documentation of mapping units is thought to
be needed. General agreement by all that difficult areas should be mapped
first. Try not to get crapped by county personnel into mapping a requested
area first. May be difficult.if county funds are used.

In some states, university graduate
available to some extent to work on
oriented) that are discovered early
or thesis type studies.

students (Nebraska, Illinois) are
some problems (field oriented or laboratory
in the life of a survey. Special problem

*There was general agreement we need to make a strong statement as a committee
to the effect that party leaders should be given the time needed to well
understand their survey area before production mapping begins. Obtaining
photography early has to be stressed. Administrators need to understand
all this and the Soil Handbook should be followed more closely on photo
availability and premapping  time.

It is important to make decisions early and correlate as mapping proceeds.
Essentially Item 1. G.

*There was unanimous agreement that the party leader needs to be a well
trained, high caliber soil scientist who is a good manager and understands
his responsibilities thoroughly.

Presently some states are having.to use young, possibly inexperienced, first-
time party leaders. Minnesota is folloving a program of bringing together
young party leaders for some training and to impress upon themthe importance
of their job. Hopefully they will understand their responsible position and
better understand what is expected of them. Some problems may exist with
party leaders trying to do too much mapping and not enough managing of the
survey. Xajor production mapping should be done by GS-7 or 

X-9er  g  s r t  d i s c u p o s t i o t i o s m a w i l n u m b t t e 7  o n o o n  m a p p i n u n i t s n g  o s e v e r t h e s u r v e r s . S o m e  p r o b l  b u t e ro maropriaec erodcteunitsns masufficers.



3--Notes from Committee 2 Xeeting - >!adison, Wisconsin

Xchigan has probably done more work on updating old reports than most
States in region. Some of those are recent reports, none go back further
than 1924. In some counties the old line soil maps have been superimposed
on aerial photobase and correlation changes and interpretations are provided.
Whenever this is done, the need for modern surveys is continually stressed.

Kansas has several old surveys that could be updated and made more useful.
Chances of getting new surveys soon in some of these are slim:

In cases of updating old survey reports , the availability of map supplies is
*

considered adequate. Reproductions of specific areas by photo copying, however,
can usually be done quite easily. ,

Finding money and time for updating may not be easy. There was general agree-
ment the county should be willing to pay for this or probably it could not
be done.

If Land Use legislation is passed in states requiring that, the best available
soil information is used, some updating of older surveys may be in order.
With accelerated mapping programs , the need for updating interpretations in
a few years may be much greater than for the present.

The question was raised, that perhaps interpretations for soils in a state
(or county) should be p~ublished  separately and periodically updated.

There are generally three categories of old maps or reports that seem worthy
of updating:

1. Soil maps are adequate, recorrelation not necessary. In this case procure
new or additional interpretive material as needed.

2. Soil maps are generally adequate but some reclassification and recorrelation
are necessary. Napping unit descriptions need to be updated and new inter-
pretations need to be published separately.

3. Soil maps need enough revision that some map compilation is necessary, .

possibly reprocution of line maps on most recent aerial photography.
Reclassification, recorrelation, and revising mapping unit descriptions
are necessary. Essentially an updated report is published along with .

needed interpretations.

Discussion on Charge 4.

Many think the so called work plan is more of an agreement than a work plan.

Present work plan may be sufficient, but the implimentation  as suggested in
the Soils Handbook can be handled better by use of a flow chart showing items
to be done and when they should be done.
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4--Notes from Committee 2 :Ieeting - Xadison, 1Jisconsi.n

Several committee members stated that they hoped the work of this committee
would be continued.

Chairman Landtiser requested that each member submit to him in writing their
recommendations on need for continuation of the committee, what charges should
be included, and what new approaches might be used.

. Attendance at Committee 2 Meeting - Madison, Wisconsin, January 31, 1978

*DeWayne  Williams - SCS, Indiana
. Gene Whiteside - Michigan State University

*O. W. Bidwell - Kansas state university
Robert Springer - SCS, South Dakota
Ray Diedrick - SCS. Minnesota
Hark Kuzila - University of Nebraska
*Walter Russell - Forest Service (Milwaukee?)
Gil Landtiser, Chairman - SCS, Iowa

'*+Milo Harpstead - University of Wisconsin, Stevens Point
Burt Ray - University of Illinois

* - Visitor, not official committee member
+- Attended P.M. only

.
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North Central %gionKL Vat-k Planning Conference
of ibe National Cooperative Soil Survey

Madison, Wisconsin

January M-February 3, 1978

Report of Committee 3 --- Organic Soils

Charge

1.

2.

3.

List the unique properties of organic soils that are significant to
each major use. Briefly summarize the affect of each property on
each use. This would summarize present knowledge, be a useful guide
for intern use, identify research needs, and provide the needed
background for development of soil potential for organic soils.

Evaluate the rating guides for organic
National Committee. What  use has been
having large amounts of organic soils?

Make a study on how fast organic soils
state.

soils developed by the
made of it in the states

are disappearing in each

bproach

Charges sent out by mail to all members. Comments received were summarized
and put into preconference committee report. At the committee meeting during
the conference the report and other items were discussed.

Findings

Charge 1

Properties of Organic Soils Significant to Agriculture and Their Effect
On Use

1. Reaction - availability of nutrients; crop growth

2. Degrees of decomposition - permeability; initial and total subsidence;
capillary rise of water

3. Thickness of organic materisl - rooting depth; total subsidence; time
period between development longitity for
use and complete wastage (productive
life span). Available water holding
capacity draina@  pracitces.
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4.

5.

,
0.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Underlying material - rooting depth; permeability; ease of drainage;
subsidence tolerance (suitability of underlying
material for agriculture ) ; available iiater  capacity

Coarse fra,gments - planting, cultivation, harvesting; installation of
tile drain and ditching

Availability of drainage outlets - practicability of drainage; water
control

Size of area - practicability of clearing and drainage; susceptibility
to blowing

Soil temperature - germination., plant growth, selection of crops

Growing degree days - crop maturity

Frost hazard - length of growing season

Rate of subsidence - drainage system; time period between development
and complete wastage (productive life span);
influx of salt water

Salinity - germination; plant growth

Slope - drainage; erosion

Mineral layers - drainage; permeability; tilth (when exposed at surface)

LFmnFc  layers - drainage; permeability; 'tilth (when exposed at surface1

Sulfidic materials - development of acid sulfate (sulfuric horizons)
with drainage

Sulfuric horizon - plant toxicity

Surface roughness - interfers with Land clearing

Water control - adequate drainage for crop growth; subsidence rate;
wind erosion hazard; firs hazard

Surface texture - affects tilth soil blowing, seedbed  preparation,
management practices

Properties of Organic Soils Significant to Forestry and Their Effect on Use

Reaction and salinity Affects species and growth

Soil temperature Affects species and growth

Thickness of organic Affects water control, rooting depth, water-
material holding capacity
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Properties of Organic Soils Significant to Recreation and Their Effect
on IJse

Thickness of organic material

Reaction and salinity

Temperature

Texture

Flooding or pending

Affects water con’crol, subsidence, rooting
depths.

Affects vegetative cover, management

Affects vegetative cover.

Affects trafficability.

Affects use.

Properties of Organic Soils Significant to Wildlife and Their Effect on Use

Reaction and Salinity Affects vegetative c0ve.r.

Temperature Affects vegetative cover.

Flooding or ponding Affects type of wildlife use.

Thickness of organic material Affects water control, subsidence.

Properties of Organic Soils Significant to Engineering and Their Effect on Use

Thickness of organic material Affects water control, subsidence, depth
to soft or firm underlying material.

Kind of material Affects bearing capacity, trafficability.

Kind of underlying material Affect8 bearing capacity

Coarse fragments Affects construction costs.

Reaction and salinity Affects corrosivity of metals and cement
structures, landscaping vegetation.

I%ore  complete lists should ba developed which would provide some of the needed
background for development of soil potential for organic soils. However,
discussion on soil potential of organic soils must include.other  use8 not 80
much of organic soils per se but of areas of organic soils.

For example wetlands
source of energy
speciality uses
(iron rich bogs for removing phosphates from municipal
wastes )
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Vetlands are an important iswe currently. Their relstionship ts organic
soils is important. What is the quality of the areas for ;ettlands?  Should
Lhey be identified by phots  interpretation, vegetation, soil morphology? The
Committee does not think that wetlands are genertily  destroyed, but the land
use may be changed.

Charge 2

Responses - guides have been tested to some degree, but not really used in
any of the states.

Some  feel this would be a good first step in development soil potential.

Also would strengthen technical guides.
Some other comment follow:

penalty points - thickness 16-36 and 36-52 should be combined,
1 penalty factor for 16-52

growing degree days would be better to use than soil temperature

low reaction not penalized enough

suggested to develop a rating for each organic soil by specific crops

Charge 3

Many states have done some work on this. *

Subsidence one half inch per year average when cropped-small &cent of total
organic area cropped. Minnesota feels generation of new peat exceeds losses.

Additional items discussed

1. The design of mapping units for organic soils. Organic soils are easy
to locate through photo interpretations, but are often difficult to map
for the following reasons:

a.

b.

C.

d.

Difficulty of getting to the area.

Difficulty of transferring the organic areas because
or standing water.

Difficulty of examining the soil because of standing
saturated soil.

Need for special equipment to examine the soil.

.

.

of vegetation

water or
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:apping of organic soils at the series level throughout a survey area can
be a time consuming job and may not be as accurate as the series name
implies, because of the difficulties mentioned. As is true with the
design of all mapping units, careful consideration needs to be given at
the start of the survey to the design of mapping units for organic soils
in order to get the information needed. However, if excessive
examination can be avoided, time could be saved. The following questions
could be posed concerning organic soils.

a.

b.

C.

d.

e.

2. How

How does land use affect the design of mapping units?

How does size of area affect design of mapping units?

How does pattern of occurence  with other soils affect the design
of mapping units?

Can level of classification yary throughout a survey area depending
on land use, size of area, or associated soils?

What other factors affect the design of mapping units for organic
soils?

much are the test being used?
sodium pyrophosphate  test
Some  question on how good a correlation is being obtained.

It has been suggested that
water content or bulk density would bs better test for
Fibric Hemic or Sapric
water % Fibric 800-lZW%;  Hemic 400~800%;  Sapric 400%
This should be tested further.

3. Mining of peat
What will be the effects?

4. Potential of organic soils for energy--recent work in Minnesota.

5. Taxonomy
Limnic subgroups

Histic subgroups

Recommendations

Committee be continued
Areas for consideration

1. More on potentials

2. Continue on taxonomy

3. Eehavior of underlying material
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4. Land use - potential for uses
ijetlands
agriculture
forestry
energy
speciality uses

Submitted by

~_Kenneth C. Hinkley
Chairman \J

committee  members:

K.R. Everett
Harlan R. Finney
Charles S. Fischer
Rodney Harner
Kenneth C. Hinkley

A.J. Klingelhoets
Gerhard B. Lee
Warren Lynn
Alexander Ritchle, Jr.
Frank W. Sanders
Neil W. Stroesenreuther,  .
Vice-Chairman



North Central Work Planning Conference__._~___
Committee 4 - Soil-Water Relations

The corrmittee  accepted the following charges, partly from the Steering
Committee and partly from the National Comnittee.

1. Continue to develop inputs that soil survey can contribute to hydrologic
modeling in small watersheds. This was the basis of much of our dis-
cussion at the last workshop at Traverse City.

2. a.. Identify research needs and make recommendations for attaining
information on water movement and moisture relationships in frozen
soils.

1
b. Identify research needs pertaining to the available water for
crops, grasses, and trees in soils with fragipans.

3. Suggest (and test) ways of incorporation - into the Soil Survey program -
methods forcharacterizing soil water movement and retention over the
range in water content that normally occurs in soils.

a. for hydraulic conductivities from saturation to conductivities of
0.01 cm/day.

b. for expanded water retention measurements to include tensions of
100, 60, and 30 cm.

c. for a standard infiltration measurement including difference between
two standard surface conditions under cultivation.

d. Consolidate data characterizing soil water movement and retention
from ARS and Experiment Station sources, by named kinds of soils;
initially for key soils of the region. This effort to be published in
special reports.

4. Establish a procedure for including in the standard pedon description -
information on observed surface conditions including cracks, crusts,

l aggregation and porosity.

In respect to committee consideration of the above, by correspondence and in
. cormnittee  session, the following suggestions and procedures are recommended

for the Conference.

Item 1. There continues to be interest and concern in the matter of hydrologic
modeling in small watersheds. Therex considerable activity supported
by EPA to derive regulations for non-point source pollution in the
agricultural sector - under the aegis of the Water Quality Planning
Act ("008"). An understanding of infiltration rates, runoff character-
istics, the effort seem based in several disciplines - soils, crops,
and agricultural engineering.

The Committee, at this point, reiterates the role of the soil survey in
this effort, as suggested in the 1976 report. See also item 3.
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There seems to be general agreement between the Committee 4 reports of
the North Central Work Planning Conference (1976) and the National Work
Planning Conference of 1977 in that more information on the geomorphic
aspects of a watershed would be desirable. The report of the North
Central Conference suggests the use of the hillslope slope model (Ruhe,
1969) as a means of describing landscape position. We believe that this
approach might be worth further investigation, particularly in terms of
the effects of converging, parallel and diverging slope lengths on
water movement (See Ruhe, 1969, p. 132). For example, converging slope
lengths tend to concentrate water and, in small watersheds, apparently
have a direct effect on the expansion of saturated areas that produce
streamflow during a rainstorm (Dunne, Moore, Taylor, 1975). Diverging
slope lengths would appear to have an opposite effect, while parallel
slopes are intermediate. Thus, it might be useful to try characterizing
landscape in terms of the proportions of these kinds of slopes and
their effects.

There are some recent studies that suggest that these slope types, in
humid regions at least, might be approximated by the distribution and
extent of soils mapped in the watershed (Dunne, Moore and Taylor, 1975;
Henninger. Petersen, and Engman, 1976; Palkovics and Peterson, 1977).
However, these studies did not attempt to relate to landforms other
than to indicate that topography was important, especially in' terms of
the steepness of the slopes to the saturated (poorly drained soils)
areas. If the distribution or shape of particular soil delineations
can be shown to be an approximation of an association of diverging,
parallel, and converging slope lengths, then there is a large amount
of information already available for modeling input.

Recommendations:

A. Whereas hydrologic modeling continues to occupy the attention of soil
scientists, agricultural engineers, and others and whereas the purpose
of much of this modeling is intended to derive estimates of erosion and
sedimentation as well as streamflow characteristics the Committee
recommends that the field survey should attempt to delineate drainage
nets as fully as possible on watershed or sub-watershed basis including
character of intermittent streams, short drainageways, types of slopes and
that this information be cartographically displayed perhaps on an overlay
at the scale of the mapping units. Consideration should be given to
printing this information on the Atlas sheets.

B. Since the Universal Soil Loss Equation does not integrate landscapes
and since current soil maps do not offer much in this regard we recommend
that geomorphic features or surfaces be described in the nature of soil
landscape units and that this information be displayed at a scale consistent
with the mapping units. In particular such features as drainage density,
slope length and curvature of slopes, patterns of drainage be emphasized.
We suggest that this information may be developed optionally as a supplement
to selected survey reports. The selection may be based on a portion of a
larger geomorphic region.

C. Whereas the Agricultural Research Service will soon establish a Soil
Erosion Laboratory in Indiana with the expressed purpose of developing
fundamental considerations for the Univeral Soil Loss Equation, we recommend
that a soil scientist with field experience and with training in geo-
morphology be assigned to this Laboratory.
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!tem 23. Again, the need for research on the topic of water movement in
:ro;en soils arises partly from the water quality considerations ar well
as conservation. If fertilizers - organic or inorganic - are applied to
frozen soil, how much is lost to runoff? If snow falls on ground .;.ozen
to different depths, what is the loss in snowmelt? If there is no snow
Cover, what are the sublimation losses? what are the relative differ-
ences in water movement in the same frozen soil (or different series)
if under sod, forest cover, or "clean" or mulch tillage?

There does not appear to have been much data collected on this matter in
the course of, or closely related to, soil survey operations. Harris
(1972) and Sartz (1973) have made infiltration studies on (frozen)
Fayette soils in southwestern Wisconsin under forest plantation and
bare field conditions. Depending on the nature of frost zone (kind
and thickness) infiltration rates were rather variable.

The depth and pattern of soil freezing is not always well documented.
The character of frost affects rate of infiltration. There is concern
about significance of runoff from frozen surfaces and the impact on
pollution and sedimentation. Recent ARS research at Morris, Minnesota
suggested that nutrient losses from winter-applied manure may not be
as great as anticipated due to mulching effect of manure. There is a
need to understand conditions under which waste of various types could
be applied to frozen (as well as unfrozen) surfaces. (Also a
concern of Committee #S).

Except for the ARS research noted and some studies by forestry
researchers, the Committee could not report significant findings and
therefore can only recommend continued study and observation by
concerned persons.

Item 2b. Soils with fragipans are of considerable extent in the North
Central region, perhaps in the range of 4 million acres. While the
morphologic properties are generally well described, the behavioral
characteristics in terms of water movement and root penetration are
not so well documented. The Committee offers the following for
possible field and laboratory implementation:

a. Determine which soils with fragipans are worthy of study by virtue
of extent and use.

b. Use crust test in the field to determine hydraulic conductivities
at various depths in the soil pedons, at saturation and at various
degrees of unsaturation.

C. Use the neutron probe in the field to determine moisture contents
of the horizons throughout the year.

d. Use tensiometers planted at various depths to measure moisture
tension regimes simultaneously with the neutron probe measurements.

e. On samples determine in the laboratory moisture retention curves
for the various horizons.

f. In the laboratory determine X-bar and l/3 bar moisture contents and
bulk density.



9. Excavate pedons
see where the roots
tipped trees to see

under corn, oats or wheat, alfalfa-brome, trees to
are in the pedon. Examine under sides of storm-
the arrangement of roots and relate this to soil fabric.

h. Irrigate pedons. _ with dyed water (at various intensities and over.
various periods ot time to show where Water goes).

i. Determine variability of profile characteristics along trenches
of transects in the field.

Recommendations:

We recommend continued study of the hydrologic characteristics of soils
having fragipans or dense underlying till. In particular a parameter to
describe the depth and duration of a perched water e should be developed.
The estimation of plant available water capacityeeds to be modified in
these soils to reflect the reduced rooting volume on the one hand and the
probable existence of a near-saturated water zone above the fragipan or
dense till for a significant time in the growing season. More field and
laboratory characterization of the lower tension moisture limits should be
conducted.

Item 3a,b. The field and laboratory characterization of soil water movement
remains an operational, as well as technical problem of the soil survey.
While much assistance has been given by the soil physicists, the
persisting problem is one of characterizing the soil behavior in situ.
And perhaps the most persistent present-day application is in septic
field installations.

Soil scientists are asked to relate percolation rates to permeability
rates. The relationship is tenuous, at best. If we define or measure
permeability in terms of saturated hydraulic conductivity we are mostly
describing a vertical water movement. Percolation rates, as measured by
the usual method, are subject to lateral flow characteristics.

Bouma and co-workers have demonstrated (also to this group) possible
field methods of measuring unsaturated hydraulic conductivities. However,
the adoption of these techniques require, not only special training, but
also a considerable time commitment. The question to be resolved is
whether the necessity of providing better estimates of field soil

.

conductivity will justify this effort.

The low tension measurements, in the range of 30, 60 or 100 cm, have been
made with the intent of providing a basis for field capacity estimate,
with the lower tensions associated with coarser textures. We have
admitted, for some time, that laboratory estimates of field capacity
are subject to caution. A principal reason is in the landscape itself.
Aquolls and Aqualfs, for example, may have water tables at the "base"
of the solum so that capillary rise characteristics of the solum may be
more important than moisture release values. But perhaps the greatest
difficulty is in integrating low tension moisture release values which
are different for the respective horizons. Thus we find ourselves
needing to make in situ measurements of field capacity.- -

Should these measurements - of field capacity, of unsaturated hydraulic
conductivity, and of wilting point moisture content - be made a part
of routine pedon characterization?



The committee suggests that the National Soil Survey Laboratory should
consider developments of suitable field procedures for less than
saturated soil water movement.

Item 3c. The effort to establish a standard infiltration measurement for
--soils of the North Central Region was undertaken some years ago by a

regional committee. NC-40. The report of this committee is being
prepared by a sub-committee headed by Ben Jones, University of Illinois
and is scheduled for publication in 1978.

Equilibrium infiltration rates were made on (generally) 3 representative
soils in each state under two standard conditions, corn and bromegrass
sod, using a portable sprinkling infiltrometer.

The statistical design included duplicate runs and replicate plots.

The results illustrated variability. Infiltration rates ranged from
about 0.1 inch/hour on fine textured soils to.-'l.O  inch/hour on medium
textured andd3.0 inch/hour on coarse textured soils. Erome sod did
not consistently have higher IR's.

Another approach to infiltration rates has been used by the
Agricultural Research Service with the use of a "rainulator", essentially
a larger area infiltrometer with somewhat lower raindrop energy. The
ARS has recently held an Infiltration Workshop. The recommendations of
the ARS group should be considered by this Committee.

Since infiltration of natural rainfall often occurs on less than saturated
soils, antecedent moisture condition is a critical parameter.

The Committee has no recommendation on infiltration measurements at
this time but suggests that the report of the NC-40 committee and the
summary observations of the ARS Workshop (St. Louis, 1977) be studied
by future committees concerned.

Item 3d. Efforts to characterize soil water movement have been made by
soil physicists, agricultural engineers, as well as the soil survey
personnel. The Agricultural Research Service, Soil Conservation Service,
Forest Service and the Experiment Station personnel have been involved
in single agency and in multiple agency investigations. Therefore it
seems appropriate to consider a data consolidation effort, not only to
see "what we've got" but also to guide future investigations particularly
in respect to representative soils and landscapes.

We suggest a sub-committee of this Committee (or other) supervise the
selection and collation of this data and place the data in a retrievable
format, perhaps with the ISU Statistical Laboratory.



Calculation of soil water balance.--.-

There is considerable interest in obtaining data for calculating soil water
balance. This involves collecting records of temperature, precipitation,
and pan evaporation at or very near the physiographic occurrence of a
particular soil series. With this information a diagram could be
constructed similar to those in each pedon in Appendix IV, begin page 487
of Soil Taxonomy.

It seems that this kind of study would be valuable in determining available
water in a number of soils, especially if combined with on-site observations
of moisture'status in the solum throughout the growing season.

Also. the soil water balance diagrams might give a better idea as to
the proper drainage class for soils.

Recommendations:

The Committee believes that the climatic information prepared for most soil
survey reports is helpful information on a macro-scale but is inadequate
in respect to individual soils in the landscape. In order to translate
the climatological data soil water balance information is needed on principal
soils and, perhaps, by extrapolation to others. The calculation has 4
principal components: (1) estimate of plant available water capacity taking
into account the effective rooting zone; (2) precipitation, both annual
and growing season, expressed on a probability basis; (3) the estimate of
run-off or run-on on various soils of the landscape including consideration
of position of water table - natural or artificially controlled, and
(4) estimate of evapotranspiration. The Cormnittee  suggests that the
principal contribution of the soil scientist can be made in components (1)
and (3).

The results of this calculation should be included as a part of the mapping
units description.

Item 4. The work on infiltration done by NC-40 and by others clearly
indicates the importance of surface condition, cracks, etc., on initial
and on equilibrium infiltration. Moreover, these surface soil qualities
are important in understanding detachment (i.e., erosive character)
and water runoff. .

Porosity and aggregation in the surface horizons are particularly
correlated to fauna1 and floral influences (worms and roots, if you please). ’

While some effort has been made by those describing morphology, both
macro and micro, a consistent pattern , or systematic method, does not
seem to exist generally. For example, we have described soil surfaces
as cloddy - meaning (probably) inability to recognize any structure.
Nevertheless this characteristic needs elaboration, as may others.
The work of Murphy et al. (4,5) offers a new technique.

The strength of soil structure is undoubtedly a seasonally changing
parameter depending on the tillage operations, nature of crops and
related root development, and other factors.



Recommendations:

A more detailed record be made of such properties as (1) organic matter content
(scientists should be encouraged to estimate % organic matter); (2) crusting
in respect to thickness and strength; (3) porosity; (4) nature of fauna1 and
floral constituents; (5) past cropping practices. It is recognized that
several properties are time-dependent, or transient, and that a seasonal
record of observations may be necessary to establish the functional relation-
ship of time or moisture dependent properties.

The Committee should be continued - for the actions proposed.

.

Committee report accepted by Conference.
.
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January 30 - February 3, 1978

Lincoln, Nebraska

_- I

C>:C*---_r #j
-.a..-_ - Soil Potential, Including Intera&.& Between Soils and

* Fertilizer Responses.

Ch:rgt: ?or each major land use kopland,.woodland,  rangeland,  etc.)
identify Me data needed and the source of that data for
2ttcrzining soil potential. lkis. will assist in developing
xrc ammate uniform ratings based on the bsst informstion
avaiiablc and to identify the needs for additional data.

Including interaction of fertilizer responses a suggested format
;-as sent out:

Lmd i?se Data Needed Data Source
w Erosion Hazard K and T values in technical

guides
Research Bulletins

The committee felt that we could not identify all data soxrcss
aor all the areas where more data was needed in thetime
allotted. Our basic approach then was to arrive at a systen
snd/or format to use in a state or county to begin the task of
documenting available data and the source of that data. The
cozaittee approached four land uses which were: septic tank
tiso?;tion fields, dwlling sites, cropland and woodland. Thl.
above form was sent out to committee members for their input as
to use of the form - either as it was or to alter and expand it.

The input from the committee members indicated that the form ~2s
workable but good ideas emargcd for its alteration. Also ?!ood-
land dropped - Ord system. The chairman, after consultation with
three committee menkxtrs  expanded the format to encompass member
input. This form and pre-conference report alas sent to the CO:-
ference chairman Francis Hole for members of the c0nnitte.e an'_
the conference.

The pre-conference report was present and thoro,qhly discussed
at this conference. The form was designed to be us-d for r-1:;:::"~
c-its. The comittee approved the form but felt it shoxl+ ::z
alterad slightly for use in gathering data by lzu< use fi_x.l;.
'ihe revised form will be attaohsd to this rrpcrt.
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Recommendations; To begin a determination of what  data is available,
where is the data, and what additional data is needed
we should use the following procedure:

A. Decide upon Land Uses (Not All)

I . Determine Interest Individuals/Groups

1. State Level

a. Data Sources

1. Multi State
2. Availability of Technology
3.
4.

II. Determine Interest Individuals/Groups

2. Local Level

a.

3. Map

Data Sources

1. Availability of Technology
2
3:’

unit

Conclusion: The committee felt  work could start now

1. Determine land uses to work with: Suggest Dwellings,
Septic Tank adsorption fields, cropland

::
Use Form for documentation
Evaluate aad present progress at next conference

This overall procedure was recommended and approved by vote of members.

The committee also voted that the activities of this committee be
continued to the next. conference.

I would move that this report be accepted by the Conference.

%hn I. Brubacher
chairman, committee #5
so11  Potential

.
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XORTH CENTRAL REGIONAL !\'ORK PLANNIX CONFERENCE
OF THE NATIONAL COOPERATIVE SOIL SURVEY

January 30 - February 3, 1978

Xadison, Wisconsin

COFMITTEE 6 - Educational Activities for Soil Resources and Land
Use

CHARGES:

1. Develop a model for soil survey educational programs to inform
the public about soil surveys and use of soil surveys.

2.



FISDINGS:

1. Charge 1. Develop a model for soil survey educational programs.

a. A soil survey educational Program met be designed to meet
the needs of the users -- present and potential. In order to
develop an educational model forsoilsurvey  education objectives
need to be identified and established. Major objectives identi-
fied for a soil survey educational program include:

(1)

(2)

(3)

(4)

Establish the soil survey as the most valuable in-
ventory of soil rasourcas in the survey ares.

Provide information and assistance in the interpretation
and intelligent use of the soil survey.

Establish the soil survey as a valuable resource to
local programs in a broad sense, such as soil testing,
herbicide ,management.  crop productivity potentials,
irrigation, drainage, soil and water conservation,
equilization  of taxes for agricultural land, land use
planning and farmland preservation, road and highway
construction, home sewage waste disposal and recrea-
tional development.

Periodically inform the public about the need, status,
availability, and usefulness of compiled data con-
cerning soil resources.

A model consisting of three phases is proposed for soil survey edu-
,cation; Phase I is aimed at helping people see the benefits of
and needs for a soil survey. During this phase the educational
effort is designed to help people understand the benefits and real-
ize the need for a soil survey. This phase occurs well ahead of
the beginning of the field work. In those survey areas where
financial resources are contributed by the local government phase
I may include as an objective the procurement of financial support.

Phase II is initiated at the time the soil survey field work be-
gins. During this phase educational and information activities
are implemented that help answer questions about the soil survey
activities. Activities during this phase continue until the field
work is completed. Phase III is aimed at helping people use soil
survey. During Phase III local people are provided assistance in
understanding soil survey facts and provided suggestions for using
soil survey information to solve Local problems involving soils
and soil resources. Phase III is an open-ended continuing educa-
tional effort for the life of the soil survey report.

For such a model to be viable, leadership must be exercised by the
county extension staff, working in a close cooperation with per-

.
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sonnel of the soil conservation district and the Local SCS field
of f ice . A strong supporting role must, however, be assumed by
personnel of SCS and the Experiment Station who have had or are
taking a major responsibility for the conduct of the survey as well
as appropriate area and state extension specialists. In addition,
a realistic approach for accomplishing the major objectives re-
quires an open-ended effort beginning well ahead of the commence-
ment of field work. The inclusion of people Erom each cooperating
agency is the key to the success of formulation and executing the
educational model.

A more detailed explanation of how the model works is explained in
a Paper titled “A model for soil survey education: the Iowa Pro-
gram” by Gerald A. Wller and Mfnoru  Amemiya.  to be published dur-
ing April 1978 in the proceedings of the 32nd annual meeting of
the Soil Conservation Society of America, pages 33-38.

b. Exchanged ideas, methods, and example materials for con-
ducting educational programs within the framework of the three-
phased model. Enclosure 1 to this report contains some of
example materials offered by committee members.

C. Determined that procedures and agreewnts between agencies
responsible for conducting soil survey educational activities
is lacking in some states.

d. Determined that several states have developed standard
procedures for securing, storing,, and distributing the con-
gressional copies of the published soil survey report.

2. Charge 2. Address teaching effectiveness.

a. Determined that many different methods and techniques are
being used by soil science educators. Also, determined that
there is a need to formalize and share examples of teaching
techniques in soil morphology and genesis. The committee was
not aware of an existing laboratory manual for teaching soil
morphology and genesis.

b. Teaching is most effective with small groups. One-on-one
is generally the optimum teaching situation in soil morphology,
genesis, and classification. Three to five individuals should
be the maximum size of a group to receive instruction in field
techniques.

3. Charge 3. Provide additional emphasis on interpretation of soil
surveys.

a. Determfned  that at least 4 universities in the North Central
Region have soil survey interpretation courses for nonagri-
cultural students. In most instances the target student is
a landscape architecture major in his freshman or sophomore



year. Also, in most instances the soil survey interpretation
course may be the only course in soils/soil science that the
nonagricultural student may take during his undergraduate pro-
gram.

b. In general, the universities with interpretation courses
for nonagricultural students are unhappy with the depth of
their courses. This is due to the lack of background in basic
soils/soil science that the nonmajor is required for prerequisite.

c. Majority of the connrdttee  believes that the nonagricultural
major has s better grasp of how to use a soil survey report
than his agricultural major counterpart. However, the agri-
culture major possesses a greater understanding of the princip-
les of soil morphology and genesis.

d. Determined that members of the teaching faculty in soils/
soil science within the land grant universities are concerned
vith the time effect that the so-called "Early Quarter System"
or "Early Semester System" has on the ending of the spring
quarter or spring semester. The early quarter/semester system
does not provide for adequate time in favorable weather to con-
duct field laboratory exercises in soil morphology, genesis,
and classification. The teaching faculty is required to go
to more and more classroom interpretative exercises.

4. Charge 4. Review SCS correspondence course "Soils-Soil Surveys
and their Uses'!.

: :

a. Determined that the SCS had made an excellent contribution
to sol1 survey education in the establishment of the course.
The formulation and compilation of the.questions  accompanying
each of the 11 lessons are excellent.

b. A survey of severalstate SCS offices in the North Central
Region indicated that enrollrents varied considerably from none
at all to as many as 45. The enrollees are mainly district
soil conservationists and beginning non-SCS soil scientists,
although employees of local conservation districts, soil conser-
vationists. project coordinators, geologists, soil conservation
technicians, engineers, soil scientists, range specialists, and
an economist have been reported to be enrolled.

C. Determined that is some NC states the SCS has asked cooper-
ating agencies, such as cooperative extension service, to pro-
vide leadership in administering the course. In most NC
states, however, the state SCS office or the area SCS office
administers the course.

d. Determined that a problem exists in the availability of
a standard set of answers to questions. It was found that
"the questions are the same but the answers change". This
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occurs due to some questions being vague. Also due to the
lack of definitive guidance because of the nonavailability of
an instructor's  guide.

e. Determined that many of the references are difficult to
locate in the students' locale. Some of the references are
no longer available from the publisher and can be obtained
only from an agricultural library or on microform.

5. Charge 5. Develop correspondence course on soil taxonoxcy.

a. Determined that no correspondence courses concerning soil
taxonomy now exist in the NC region.

b. One hundred and six copies of a survey were distributed
to individuals la all 12 states of the NC region. The 42
respondents included (1) Teachers. (2) Researchers, (3) Soil
Scientists of the Soil Conservation Service, (4) Extension
Specialists. (5) Graduate Students and (6) an Agricultural
Experiment Station Director. The majority of the 42 respondents
believe a correspondence course is needed.

c. Potential students include soil scientists in federal re-
search (USDA), practicing soil scientist, college and uni-
versity faculty members in related soil areas as well as SCS
employees, area and local extension specialists in agronomy,
planners, and others who work with soil survey information.

d. Determined that the cooperative extension serviae short-
course and conference divisions in several states would be
willing and pleased to have available for administering a
correspondence course in soil taxonomy.

6. Charge 6. Develop correspoadencs  course on soil interpretation.

a. Determined that lessons 8 and 9 of the SCS correspondence
course "Soils-Soil Surveys and Their Uses" deal directly with
soil interpretations.

b. Determined that no additional correspondence courses con-
cerning soil interpretations now exist ia the NC region.

c1 A survey of state extension soil specialists and SCS state
soil scientists Indicated that a correspondence course we
needed for soil interpretation.

d. Potential students include SCS employees, SCD employees,
area and local extension specialists, planners, public school
teachers, vocational agriculture instructors and others who
work with soils and natural resources.

SO
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e. Determined that the cooperative extension service short-
course and conference divisions in several states would be
willing and pleased to have available for administering a
correspondence course in soil interpretation.

7. Charge 7. Regional travel course.

a. Determined that there has been in the past and still 

n . l inteeast moinguntivrsity scientnisst andeducatorsd todsevlop’.4 regional travel course in soilmorphology, genesis,t an.
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of the published soil survey report are received into the inven-
tory either at the state or local level.

4. That a committee be appointed or a" individual(s) volunteer
to develop a laboratory manual for teaching field techniques and
soil interpretation in soil morphology, genesis, and classification.
The field techniques portion of the manual be developed for students
at the advanced undergraduate level w&the soils interpretation
section be developed for the beginning student.

5. Each state review its training program for new/inexperienced
soil scientist. Alternative methods for training new/inexperienced
soil scientist could include a concentrated session for groups of
3 to 5 individuals or a one-on-one situation.

6. The Soil Conservation Service consider the following items
concerning the correspondence course "Soils-Soil Surveys and
their Uses".

a. An instructors guide be developed to include a standard
set of answers.

b. That questions be reviewed and revised as needed to in-
crease clarity.

C. That the reference lists be updated. Out-of-print and
older publications be deleted. Recently published texts in
soil morphology, genesis, and classification such as a
Genesis _and Classification, 1973, by Buol, Hole, and McCracken,
and Pedology. Weathering, and Gaomorphological  Research, 1974,
by P. W. Birkeland, could be used as standard reference texts.
In addition, use local publications as references. Examples
include Soils of Wisconsin; 1976, by F. D. Hole; Principal'- -
Soils of Iowa. 1965, by W. R. Oschwald, F. F. Riecken,  R. I.- - -
Dideriksen, W. H. Scholtes. and F. W. Schaller; and Soils of- -
Nebraska, by J. D. Elder. Most of the states in the NC region
have publications, similar to the examples listed above, which
focus on the soil forming processes.

7. That a committee be appointed to develop a" undergraduate cor-
respondence course in Soil Taxonomy. The course be for no more
than 3 semester credit hours and one or more appropriate NC state
cooperative extension service be selected to provide leadership
in implementing the course. Prerequisites for the course should
include undergraduate courses in basic soils and soil morphology,
genesis and classification. Credit for the course would be at the
undergraduate level.

8. That a couerittee be appointed to develop a" undergraduate
correspondence course in soil interpretations. This conrmittee
could be the same group as recommended in item 1, or a separate
committee. The title of the course, for identification purposes,
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be "Soil Surveys: Interpretations and Uses". The prerequisites
for the co"rse be determined by the development committee.

9. Regional travel course. Committee 6 of NCRWPC of the NCSS or
an Ad hoc committee continue efforts to develop a regional travel
course.

a. Initially;the committee develop alternative course out-
lines, course descriptions, and range of costs for a regional
travel course.

hl An effort be initiated to contact graduate students and
graduate faculty in soil morphology. genesis, and classifi-
cation to determine their reaction and interest in partici-
pating (students) and actively supporting (graduate faculty)
a regional travel course.

C. The committee investigate the possibilities of outside
funding assistance to reduce participants financial outlay.

d. The committee continue to coordinate its efforts with the
teaching faculty at interested NC regional universities.

e. As the travel course is developed information concerning
the travel course be provided to all colleges and universities
in the NCR that teach senior level or higher soil morphology,
genesis. and classification courses. and/or soil geography or
soil geomorphology courses. Also. information should be pro-
vided each SCS-State Conservationist and State Soil,Scientist
as well as the SCS Midwest Technical Center.

10. Committee 6, "Educational.Activities  for Soil Resources
and L&d Use", be continued.

Submitted by:

Gerald A. Miller
CoIunlittee  Chairman
.March 20. 1978

Committee mambers:

*Orville W. Bidwell **Mark Kuzila
Leon B. Davis David T. Lewis
Henry D. Foth, Vice-Chairman *Gerald A. Miller, Chairman

*Phillip W. Harlan, Recorder *Delbert I.. Mokma
*MiLo Rarpstead *Robert A. Pope
*Lowell Hanson **Burt W. Ray
*Christian J. Johsnnsen *Roger W. Swanson

*
Committee members in attendance at the NCRWPC, Madison.

**
Other conference participants assisting with committee work at
NCRWPC. Madison.
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A guide for the distribution and education in the use of soil survey infomation.

I.

II.

III.
,

.

.

.
Iv.

V.

Introduction

Objectives

5 listed
Program Responsibility

Progrm Stages

A. Pre-survey

1. Board meeting

2. Steering committee

3. Survey acceleration

B. Mapping/Ere-publication

1. Ceremonies

First Acre

Last Acre

2. Educational activities

mtis

Displays
Brochures & slide-tape

3 .  FubUcity
C. Publication

1. Distribution meetings

First Copy

Ccmunity & Specisl Interest

2. Educational activities

3. Publicity
4. Distribution

Pmgrem Evaluation

Appendix.
A. Suggested letter of intitation

B. Outside organizations to invite

C. First copy ceremony guide

D. Camunity & special interest meeting guide

E. Soil survey exercise example

F. Soil survey fact sheet for "Final Acre" ceremony



A Guide for the Distribtion  and Education
in the Use of Soil Survey Information

A soilsurveyprotides  us with an inventory of the soil resources in a

county. It is basic to achieving the goals of sound soil and water manage-

ment, high agricultural production, endwise



III. Progrsnl stages:

A soil survey information program can be divided into three distinct

stages: pre-survey, mapping/pre-publication, and publication. Each

stage has its own specific tasks and activities to perform.



3. Funds are sought to accelerate the completion of the survey.

Attempts should be made to raise cartributions  from local

government and private sources. These funds will go towards

the purchasing of equilxnent  and hiring of county or city

personnel to assist with the campletion of the survey. The

board should s&o be advised about the potential for federal

and state assistance on the soil survey, and on the appli-

cation procedures and the requirements necessary to qualify

B. Mapping/Fre-Publication

This phase of a soil survey programs has three major facets:

Ceremonies, educational activities, and publicity.

1. Ceremonies

First acre - The beginning of a survey should be highlighted

by a public "ground breaking" or "first acre" ceremony. The

main purpose of this program is the timely release of infor-

mation on the survey. Thus coverage by the local media should

be arranged.

The participants in theceremonyshould include the

administrators or their representatives from each of the

agencies cooperating in the survey. Each representative should

briefly explain the role his agency plays in the survey. Be

sure to invite community leaders such as elected local and state

officials to also participate in the program, The program is

concluded with the mapping of the "first acre" by the party leader.

Last acre - At the completion of mapping for the survey, a "last

acre" ceremony similar to the "first acre" ceremony is held.

This provides another opportunity for release of soil survey

information, and a chance for administrators or their repre-

sentatives to discuss the survey with local ccmmunity  leaders.

As part of the program, a tour of scsne of the important county

soils can be planned, with soil scientists stationed at each

site to explain the soil characteristics and uses.

2. Educational Activities

During the several years required to complete the field work

in a county, many educational activities can be conducted to

acquaint and educate the public about the up ccxning soil survey.

It is anticipated that extension personnel will have a major

role in the development of the educational activities. To



3.

assist with these activities, the expertise of the soil survey

party should. be utilized. Their technical background and first
hand knowledge of the local soils are an invaluable resource.

Thus the survey party should be consulted with at the beginning

of the survey for their assistance with educational activities,

not at the conclusion of field work when they are preparing to

leave the county.

The following are sane of the activities and projects that

can be used to educate the public about the soil survey program:

Field tours. These provide participants with a chance to
directly observe soil characteristics and discuss their implications

for various land uses. The tour should be designed toaccommodate

the special interests of the group involved.

Displays, These can be located in public facilities or local

business establishments. Displays can consist of: maps depicting

county soils, interpretations for different uses, and field mapping

progress to date; soil monoliths, field 



A direct mailing to all rural households before mapping

begins within a township is one method of contacting affected
residents. lhis mailing consists of a cover letter from the

district conservationist and the soil and water district

board. A brief brochure explaining the soil survey program

could also be enclosed.

Remember to publicize all soil survey ceremonies well in

advance and to fully inform the public on educational

activities relating to the survey.

C. Publication

This phase of a soil survey program is focused on the distribution

and explanation of the newly published soil survey report. The areas

of concern are distribution meetings, educational activities, publi-

city, and overall distribution success.

1. Distribution meetings.

'Jirst CODY". The purpose of this first public meeting is to

introduce and distribute copies of the published soil survey to

local leaders and other prcminent  citizens. The meeting should

be held as soon as possible after the published survey is available.

Invitations to the ceremony should be sent to all interested

parties by the steering camnittee or the chairman of the S & WCD.

These should go to local leaders, representatives of government

agencies, and organizations, both in and out of the county, which

would benefit from the soil survey information. Personal invi-

tations should al.60 be considered for the members of the S & WCD

and county court of adjoining counties that do not have a modern

published soil survey.

A suggested letter of invitation (Appendix A) and a list of

organizations (Appendix B) outside of the county which might be

considered for invitation are contained in the appendix. The

meeting should be well publicized in advance to encourage a

large attendance by the general public. A sample program for

the "first copy" distribution program is given in the appendix

(Appendix C). If the opportunity permits, a dinner or a soils

tour may be held in conjunction with the meeting.

.



&mnunity & special interest. A sample program for these

meetings is contained in the appendix (Appendix D). A

community program should always have a practical exercise

sassion in the use of the published soil survey, focusing on

a well known local area or the user's farm or property.

Special interest groups should be shown how to develop a soil

interpretative map showing soil limitations for a particular

land use. See the appendix (Appendix E) for an example exercise.

Community meetings should be organized for the general

public at the township or city level in cooperation with local

leaders. Special interest group meetings are particularly

effective in those counties which have urban areas or are

experiencing rapid urban expansion. Examples of some special

interest groups are: contractors,~real  estate agents, landscape

architects, sanitarians, assessors, highway engineers, county

and city planners, agri-business dealers, farmer organizations,

representatives of financial institutions, foresters, and

recreation specialists. The program of a special interest meet-

ing should be designed to emphasize that aspect of a soil survey

report which is of most concern to a particular group.

2. Educational activities.

Many of the same activities described in the mapping and pre-

publication stage can be used to help explain the soil survey

to potential users. Tours of county soils should include a

practical exercise, designed specifically to meet the needs

of participants, which involves the use of the published survey.

Displays and brochures can be developed to demonstrate the

steps involved in using the report. Slide-tape sets are of

invaluable assistance in explaining the contents of a report, and

demonstrating advantages gained in consulting a soil survey for

interpretations on various land uses,

3. Publicity.

Through all stages of a soil survey program, publicity is a key

factor in the achievement of the five major objectives. At the

publication stage of a soil survey progrsm the publicity effort

should reach its peak. Extensive initial publicity is required

for the "first copy" and following community and special interest



group meetings. Educational activities also need to be

adequately publicized to be effective. Maximun  coverage of
an event or activity is accomplished by utilizing as many

different news outlets as possible. Some means to inform the

public are: newspaper articles, noncommercial endorsement

type of sponsored advertisements, television shows, taped

radio progrsms,  television and radio spot announcements and

news releases, magazine stories, special brochures, displays

and posters.

4. Distribution.

Every effort should be made to get the survey to those people
who can make the best use of them. Avoid any distribution that

does not provide anecplanation  of how to use the soil survey

report.

The first major distribution should be made to those

attending the “first copy” presentation ceremony. For those

ccsnmunity leaders who are absent from this meeting, a special

attempt should be made to see that they receive a copy. Where

possible, the district conservationist should personally

deliver B copy to these people with a short explanation as to

its use and value.

The second major distribution is made at the series of

community  and special. interest group meetings or tours. The

published surveys should be distributed primarily at these

meetings, where the recipients will be trained’in  its use.

Early in the progrsm,  copies should be placed in all

school libraries in the county for use by students. Public

libraries will receive 8 copy from the SCS state office.

A generalized record of those who received the published

soil survey shouJ.d be kept for the first two year period to

assist in s. later program evaluation and follow up. This

will also be used to determine how the survey is meeting the

needs of various user groups. Often individual requests can be

met by the use of single map sheets covering the area of

interest, along with the applicable soil interpretation sheets.



FJ. Program Evaluation:

The area conservationist is responsible for the evaluation of the

program. T!JO formal evaluations of the soil survey program will occur.

The first will be conducted after the field mapping has been completed.

The area conservationist will make an analysis and evaluation of the

activities performed in the pre-survey, and'mapping/pre-publication

stages of the survey. A review will also be made of the district con-

servationist's outlined future program in the following areas: distri-

bution of survey information prior to publication of the report; con-
.

duction of educational activities explaining the soil survey; ground-

work required to determine the number,
.

location, and type of distribution

meetings needed; and the schedule and types of publicity that will be

used.

The second evaluation will be held two years after the publication

date of the survey. The success of the program will be determined by

its achievement of the five main objectives. The degree of completion

of the proposed program, outlined and reviewed at the first evaluation,

will be used as one of the criteria. A second criteria will be the

overall survey distribution in conjunction with training that was

achieved. Findings from this evaluation will be used to determine the

program needs for the future. To assist in these evaluations, the

district conservationist is responsible for keeping a record of all

soil survey program activities. A list will be made of the different

categories of users (include estimate of number) who receive the soil

survey,and  how they intend to use it, for a two year period following

publication.

Program activities will also be reviewed periodically by the state

soil scientist. Periodic meetings of the steering emittee should

be scheduled to consider needs, problems, results and opportunities of

the program. Suggestions for improvement of the publication are to be

sought.



Appendix A

Suggested Letter of InvitatioI-Y

Date

Mr. J. R. Doe

IXt Main Street

Columbia, MO 65201

Dear Mr. Doe:

Tne presentation of the published soil survey of county,
Missouri, will take place (day) (month) (date) (time) (location),
Missouri. The Soil and Water Conservation District extends
a cordial invitation to you to be present at the ceremony.

Th
!!
ublished soil survey of County includes aerial photographs

wh ch show the outline and location of each kind of soil. It is an in
valuable source of soil information for people in all walks of life and
specifically for farmers, caomunity planners, engineers, resource managers,
government officials, and other leaders of the community.

Mr. , State Conservationist, Soil Conservation Service,
United States Department of Agriculture, will deliver the principal address
of the evening. He will also present the first copy of the
County published soil survey to , Chairman, county
Board of Supervisors.

Refreshments will be served during a break period at which time you will
have an opportunity to meet with leaders and people of your community.
The Governor, Congressmen, and State Legislators are being invited.

Copies of the published soil survey, along with an explanation of its use,
will be distributed to those attending and interested in receiving it.

We sincerely hope you will find it convenient to be our guest.

Very truly yours,

Chairman District

g lhe use of Soil and Water Conservation District stationery enhances
the letter of invitation



Appendix 1~

List of organizations and people to invite to "1st Copy" ceremony from
cutside the coulity:

II.

.

III.

IV.

V.

Federa?. Agencies
USDA
ARS
ASCS
FHA
scs - state conservationist

state soil scientist
area conservationist

USFS
E&KS

!State
DXR

Agencies

Conservation Dept.
Highway Dept. _
Agriculture Dept.
State & regional planning Dept.

Education Institutions _
UNC - Extension

Agronomy
Agri. Exp. Station

local colleges and universities

Political represenratives
Governor
U.S. Senators and Representatives
State Senators & Represntatives

Private organizations
Bank 6. loan associations
Media - newspapers, radio, TV
Farm groups
Utility Co.
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Appendix C

Program Guide for Introducing the Published Soil Survey

PRESENTATION CEREMONY

Introducing the New Published Soil Survey of County

MEETING CONVENES:

INTRODUCTORY REMARKS . . . . . . . . . . . . . . . . . . . Chairman,
, Missouri

. PRESENTATION & REMARKS . . . . . . . ..a....... Presentation: First Copy of Published
Soil Survey to
Chairman of the County Board of
Supervisors, by

’

REMARKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

COMMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Official Guests

, State Conservationist
, Director, Missouri

Agricultural Experiment Station

REFRESHMENTS & DISTRIBUTION OF SURVEY BOOK

HOW IS A SOIL SURVEY MADE? . . . . . . . . . . . . . Soil Scientist,
IFormer Party Leader, if possible)
USDA, Soil Conservation Service,

, Missouri

HOW TO USE YOUR
PUBLISHED SOIL SURVEY . . . . . . . . . . . . . . . . . . , State Soil Scientist

USDA, Soil Conservation Service,
, Missouri

USE OF THE SOIL SURVEY IN
CROP AND SOIL SCIENCES . . . . . . . . . . . . . . . . . Chairman, Agronomy

Department, University of Missouri,
Columbia. Missouri

USE OF A PUBLISHED SOIL
SURVEY IN AGRICULTURE . . . . . . . . . . . . . . . . . . Area Extension Agronomist

U. S. Cooperative'Extension  Service
, Missouri

THE USE OF A SOIL SURVEY . . . . . . . . . . . . . . . , Director
COMMUNITY PLANNING AND County Metropolitan Planning
DEVELOPMENT Comni Missouri

PLANS FOR FUTURE MEETINGS . . . . . . . . . . . . . . , District Conservationist
or Extension Specialist

ADJOURN

SAFE JOURNEY HOME



Appendix 0

Community and Special Interest Meeting Program Guide

The following outline is suggested for coamnunity  meetings, all or parts of
which may be used, depending upon the location of the meeting, the soils,
and the personnel available.
group meetings.

It may also be adapted to special interest

or 15 minutes.
Speakers should limit their discussion to a period of 10
Emphasis should be given to the practical exercise in the

use of the published soil survey.

I.

II.

III.

IV.

V.

VI.

Introductory remarks.
Master of Ceremonies, S&WCD  Director, Township Supervisor, Area
Agronomist, or District Conservationist.

How a soil survey is made.
Soil Scientist. Use of color slides showing a soil scientist
mapping and describing soil profiles is very effective.

Soils of County.
Soil Scientist. Briefly cover some of the most important soils of
the county, emphasizing such soil characteristics and properties
as texture, color, drainage, available moisture, permeability,
erodibility, and stability. The use of soil monoliths and soil
texture samples is recommended.

Uses of soil survey information.
Speakers should refer to the appropriate section of the published
survey.

A. Agriculture - Extension Director

B. Conservation and land capability - District Conservationist

C. Urban and engineering - Staff Specialists

D. Woodland and recreation - Staff Specialists

Training in the use of the published soil survey.
Area Agronomist or District Conservationist, assisted by the Soil
Scientist.

A. Explain the following steps: how to locate the proper map sheet,
how to read the map, and how to use the soil symbols and the guide
to soil mapping units to find various information. Limitations of
the soil map due to scale and the nature and composition of the
soil mapping unit should be explained.

8. Conduct several practical exercises to demonstrate the steps in A.
Use areas familiar to the group. If time permits, have them make
factor maps of soil limitations for various uses.

Closing remarks.

If possible, announce a soils tour as a follow-up to the meeting.
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3.
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Here  is a brief ex91e.naticn
of the system of defining legal
locations and boundrrlca. A U.S.
Land Survey Tm,nship is 6 miles
6puare and contains 36 scctione.
Each wction conttis 6UO axen
except those on north and we& sides
of townships where all corrcctiona
arc made aa needed. Tbesc "corrected
sections may be larger OP smaller
than 6UO acres; odd size UO'a on
outaidc tieP(I in these "corrected"
sccticms  are Called  lots.

U.S. Land Survey Township

Exa/plc of legal description of
.'X quarter: NE l/U Sac. 29;
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APPENDIX F GAM-JRN
10177

m SURVEY FACTS - MILLS COUNTY

I. Background

a. A Letter of Intent to enter into a cooperative soil survey for Mills
County was signed by the County in August, 1971.

b. The County's investment was $45.000. This money covered approximately
, one-third of the cost of the field work. The State of Iowa and the

Federal Government each contributed approximately one-third of the cost.

.
c. The field mapping started September of 1972 and will be completed in

December. 1977.

d. Mills County consists of 285,760 acres of 12.40 townships. Rule of
thumb--approximately three-quarters of a man-year is required to do
the field work in one township.

e. Soil scientists making a significant contribution to the field mapping
included:

-- John R. Nixon, Party Leader
-- Mary Ann Barger
-- Pat Pisarik
-- Willie Bragg

II. statistics

a. 52 soil types were identified in.the county. Example: Marshall silty
clay loam.

b. 105 soil mapping units were identified in the county. Example: Marshall
silty clay loam, 5 to 9 percent slopes. moderately eroded.

Note: A soil type provides a soil name and texture of the surface layer.
A a mapping unit provides the soil type, slope class, and erosion
class. All soil delineations on the soil map sheets are for soil
u n i t s .mapping

c. 7 land capability classes were identified. Example: Class I, Class II,
etc. Class I land has few or no physical limitations for crop production.
Higher numbered classes have increasing number of physical limitations.

d. Approximately 90 detail soil profile descriptions were written by the
field party.

a. During the course of the survey, soil samples were submitted to the Iowa
Cooperative Soil Survey Laboratory for mechanical analyses and soil pH.
In addition, organic carbon and available phosphorus were determined for
some of these samples.

- more -
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III. Publications

a. Approximately 70 copies of the field sheets will be made
available to the county in the near future.

b. The Nills County published soil survey report should be
available in 1980 or 1981.

IV. Soil Survey Status of Iowa Counties

a. 34 counties have completed modern soil surveys and have
published reports available in the county.

b. 25 counties have the field work completed for a modern soil
survey but the report is not published. #ills County is in
this group of counties. 18 of these counties have advance
reports.

C. 17 counties are presently being surveyed. Many field sheets
are available for inspection at the Soil Conservation District
or County Extension offices.

d. 21 counties have signed letters of intent for a soil survey.
Starting dates for these counties range from 1977 to 1983.

e. 2 counties have no plans for a modern soil survey at this time.

72



NORTH CENTRAL REGIONAL WORK PLANNING CONFERENCE
of the

NATIONAL COOPERATIVE SOIL SURVEY
Madison, Wisconsin

January 30 - February 3, 1978

Report of Committee 7 on Soil Correlation and Classification

Committee 7 had five members in attendance at the discussion meeting
at Madison plus about ten others of the conference, all of whom ably par-
ticipated in the discussion.

Copies of the pre-conference report were submitted to the Chairman
of the Madison conference for distribution to the entire membership before
the conference date.

Following is a summary of the written committee comments plus those
of the discussion at the conference committee meeting.

The members of this committee were asked before the conference to
comment on the following three items:

1. Describe each of the "soil drainage classes" as they are
used in your area and/or as you use them.

2. List briefly soil correlation problems that exist so that
further improvement in the correlation process might take
place.

3. List any problems that exist in Soil Taxonomy as it affects
soil classiffcation.

Comments on Item 1 above - Soil Drainage Classes.

1. Drainage classes may be more useful to the public than to
pedologists.

2. Changes suggested for the revision of drainage classes in
the "new" manual are: more specific parameters related to
water table depth and where mottling is encountered in the
soil profile.

3. The effect of water removal in and on the soil profile
necessarily changes the drainage class?

4. Drainage classes seem to be used more where rainfall is
sufficient to cause problems with soil use at some period
during the year.

5. Might need to define zones of water saturation in terms of
depth, duration and time of year saturation occurs.
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6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

>lost respondents use depth of and degree of mottling as
main criteria for drainage classes.

No respondents wanted to drop soil drainage classes.

Standard definitions are generally adequate.

Very poor and poor are frequently put together as are
somewhat excessive and excessive.

Mottling between 18 and 40 inches seems to be accepted
criteria for moderately well drained.

Indicator plants are often used - Sphagnum indicates
poorly drained and sedges - somewhat poorly drained.

Definitions in revised manual seem adequate.

It is difficult to relate soil drainage to Soil Taxonomy.

It would be difficult to base soil drainage classes on
the interaction of water table depth, duration, time of
year, available water holding capacity, permeability,
and runoff.

Ohio is testing water table depths relating to Soil
Taxonomy

Thickness of sola can throw off interpretation of soil
water table depths.

In relating drainage classes to "aqulc"  and "udic"
moisture regimes appears to be a problem.

Natural drainage classes are usually reflected in soil
morphology.

Relict mottling causes problems in assessing drainage
classes.

Use mostly criteria in Handbook 18.

Is a major means of communication.

comments on Item  2 - Soil Correlation Problems.

1. We have too many series with overlapping properties.

2. Different capabilities may be assigned to the same
soil in two states.

3. Difference between soil mapping units and soil taxonomic
units is often confounded at early stages in a survey.



4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

The soil correlation process is slowly becoming more efficient.

Differences between states as to what is a "high water table"
causes correlation problems. High water table needs to be de-
fined more clearly.

Correlation of "old" soil series into the New Classification
System still remains a problem in most states.

Classification should be carried to the level which provides
the best taxonomic basis for interpreting map units at the
appropriate order of a soil survey.

Changing individual Soil Series concepts create problems for
forest soil resource inventories.

Many series descriptions have a range in characteristics that
is too long, many of which do not distinguish it from similar
soils or are important in the series concept.

Too many taxadjuncts are used.

Tendency to expand the geographic extent of soil series.

Lack of consistency among survey areas within a state con-
cerning erosion classes that are combined in correlation.

A de-emphasis on importance of erosion classes.

Correlation of similar soils situations in adjoining counties
frequently is different in each county.

Slope combinations, especially in the steeper slopes above
9%, are questionable.

Depth to high water table causes problems in correlation.

Comments on Item 3 - Soil Taxonomy Problem

1. Lack in continuity between soil orders in properties that
affect placement into suborders and great soil groups, e.g.
aquic suborders.

2. Criteria for placement in categories of Soil Taxonomy, es-
pecially the subgroups, do not align with soil drainage
classes.

3. Seem to need some "Fragic" subgroups for the "not-quite"
fragipans.

4. Do B horizons extend into calcareous till?



5. Definition of the end of the solum  may need more clarification.

6. Thin ( < 10") mollisols  pose correlation problems,

7. For aquic subgroups in Psamments, aquic Udipsamments  alone
exempt high chroma mottles.

8. A long term study might be to characterize the available
phosphorus curves for Udolls and Udalfs.

9. Page 202 - first line at top of page in 2nd column. Perhaps
"normally insoluble" should be changed to "nearly insoluble."

10. There should be Arenic subgroups of Argiborolls, Arguidolls,
etc., like there are Arenic subgroups of Eutrochrepts, Eutro-
boralfs, etc. Compare the Krem series versus the Braham  series.

11. Page 296 and 297 - Hapludolls. There is not a suitable place-
ment for a soil with a mollic epipedon more than 24 inches

thick that has a regular decrease in organic carbon with depth
to a content of 0.3 percent or less within 50 inches of the
surface. It appears this kind of soil should be Pachic  rather
than Cumulic like Ustolls and Borolls.

12. Many of the Glossic Natriborolls lack natric  horizons as well
as interfingering of albic material into the argillic horizon.
However, there seems to be a need to set this group of soils
aside from other Natriborolls and -the "normal soils."

13. Why not Vertisols with frigid temperature regimes?

14. Many  Fragiaqualfs do not meet the criteria for fragipan.

15. Depth to mottling in Aquic Hapludalfs vs. Aquic Hapludults -
why in upper 25 cm of argillic horizon in one order and 60 cm
in the other?

16. Typic Ochraqualfs - we (Map&s-Ohio) feel that the require-
ment of a chroma of 2 to a depth of 75 cm is too great.
Perhaps 60 cm would be more  realistic.

17. Fluventic Eutrochrepts vs. Typic Udifluvents.

18. Criteria for paralithic contact (has and is being worked on).

19. Eroded Mollisols - Alfisols or Mollisols?

20. Too wide a gap in organic matter content between the criteria
that defines a mollic epipedon and an ochric epipedon. Could
be a serious problem in herbicide rate recommendation.

21. Identification of the argillic horizon in the field especially
concerning clay film identification in the field andthelaboratory.



During the Committee 7 meeting at Madison, most of the time was
spent on drainage classes.

Drainage classes, as such, are not a part of Soil Taxonomy but depth
to water table is important in taxonomy. Some felt a need to better de-
fine what a water table is. Dick Johnson says that new national guide
lines will be coming out. If drainage classes are imprecise and not used
in Soil Taxonomy then the question was asked of the group - should we keep
them? The concensus was yes; they are useful in communicating information
about soils both to people inside and outside of Pedology.

All present agreed that color features in the soil profile were used
as an indication of the degree of water saturation and ultimately a par-
ticular drainage class.

Dr. Tom Fenton reported on a water table-drainage class study in Iowa
over a 4-year period with nearly 5000 observations, relating water table
depth to an existing drainage class. Water table depth patterns for the
poor, somewhat poor, and well drained classes followed closely with normal
expectations for the drainage class.

After some discussion it was stated that if a more uniform application
of the current definitions for drainage classes were used, especially the
revised edition of the Soil Survey Manual, there would be less difference
in use between regions and states than we now have.

After a long discussion it was concluded that redox potential was a
measurement that could give us some numbers relating to water state in the
soil. We should encourage more study of redox potentials and soil oxygen
as it relates to moisture tension and soil morphology, expecially  color,
which we can more easily and directly interpret.

An attempt was made to rewrite the poorly drained soil drainage class
of the to-be-published revised Soil Survey Manual. The changes suggested
are shown in the revised definition as follows:

“2. Poorly drained - Water is removed so slowly in re-
lation to supply that the soil is saturated periodi-
cally during the growing season or remains wet for
long periods. Free water is commonly at or near the
surface for periods long enough during the growing
season that most common mesophytic  field crops cannot
be grown unless artificially drained, yet the soil is
not continuously saturated in layers immediately below
plow depth at approximately 25 cm. Poor drainage is
due to a high water table, to a slowly pervious layer
within the profile, to seepage, to nearly continuous
rain fall, a long wet season. or to some combination
of these. In temperate forested regions, poorly
drained soils may-be are dominantly gray from the
surface downward, with or without mottling; some have
dark surface horizons. Among the soils of the grass-
lands, poorly drained soils commonly have dark colored
surface horizons thicker than these-meet the better
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drained soils common to the region or have less
bright colored subsoils. Soils of this class
ttstra*+y have aquic soil moisture regimes."

Since the group present indicated a need for drainage classes then
the question was asked - should there be fewer classes? After some dis-
cussion the present number appeared to be quite useful.

In discussion on the use of the term "water table" it was suggested
that "zones of saturation" might be substituted for "water table."

Content of organic matter i.e., tons/acre was discussed as a possible
indication of wetness. Exceptions were noted and the idea dropped.

This committee recommends:

1.

2.

3.

4.

5.

That the field use of redox potentials be pursued
to check any constant relationship to soil drainage
ClSSSSS.

That the "somewhat poorly drained" soil drainage class
be concentrated on by the members of this committee for
the next meeting of the workshop using all pertinent
criteria and in relation to Soil Taxonomy.

That erosioi~ classes be discussed and evaluated in a
similar manner as soil drainage classes.

That a more accurate application of the definitions of
soil drainage classes, especially as found in the to-be-
revised Soil Survey Manual, should be encouraged as a
means of getting more agreement on drainage classes among
soil scientists'and pedologists.

That this committee be continued.

Committee 7

John D. Alexander, Chairman George W. Hudelson
Steve R. Base D. Rex Mapes
Eric A. Bourdo DeVan Nelson
Willard H. Carmean J. Wiley Scott
Marvin L. Dixon, Vice-Chairman Robert I. Turner
Tom E. Fenton Fred C. Westin



North Central Pegional Work-Planning Conference
cf the Cooperative Soil Survey

!kd.ison, Wisconsin
Jan. 30-Feb. 3, 1979

Committee 8: Using Soil as a Medium for Treating Wastes

charges  :

1.

2.

3.

Test degree of soil limitation ratings by application of criteria
to mapping units in four survey areas distributed throughout the
region so as to represent different soil and climate conditions.

For the same survey areas (for all mapping units) (a) develop soil
potential ratings as 8 treatment medium for waste products, and
(b) develop animal waste application rates and schedules for
defined cropping systems.

Review and report on what Experiment Stations, Universities, ARS
and other research groups in the region are doing in the area of
use of soil as a treatment medium for waste products.

Committee Approach

Responses to the charges from the committee members indicated that we
should proceed with the testing of soil limitation ratings across the region
and develop some potential ratings for soils as a treatment medium for waste
products. Most members of the committee had little or no experience in working
with potential ratings so It YBS considered appropriate that we work on only
a limited number of ratings. A reviev and report on regional research in the .
area of soil as a treatment medium for waste products was considered to be
important but there did not appear to be enough time to complete the task. There-
fore most of the efforts of the committee were spent in testing the soil limita-
tion and potential rating systems. Rather than attempt to cover a number of
waste materials and systems at this time it was decided to limit cur testing
to "Nontoxic Biodegradable Solids". The nrrmber of other wastes and systems is
very large and includes such things as toxic solids, liquids, leach fields,
sanitary land fills and many more. Principles developed from the testing of
nontoxic biodegradable solids will apply to many of the other wastes and systems

Soil Limitation and Potential Ratinqs

Limitations and potentials for waste material are more difficult to determine
than for crop production because it is a relatively new and untested ares. and
because there are new techniques being developed. In crop production, technology
has been developing for many years and the soil effects and corrective measures
are reasonably well understood.

Surface application of waste material is in many cases dependent on the
type of surface ccver present (plowed fields, row crops, pasture, woods, etc).
The ratings, particularly on sloping units. are therefore very dependent on the
cover.

79



ItI srder ts test the limitation and potential fcr mapping ,2nifs
in widely separated areas around the region, Yarious committee znenbbers
:rere assigned to em.iuate selected mapping ,units in counties  in four
states.

Osborne County, Ransas - Gerry Post
Paio ALto County, Iowa - John Aighland
blood County, ilisconsin - Frank Anderson

Jerrf vfler
Xontgomery County, Ohio - George Hall

A portion of their work sheets are attached to this report. Most members .
of the committee have done little work in the area of soil potential. The
exercise proved to be very informative. We consider soil potential as a
valuable approach to an evaluation of soils to be used for waste utilization '
and testing should be continued. Some of the evaluations related to soil
potential require major inputs from local users, engineers and contractors.
This group should be able to develop the section on Effect of Use since
the effects are primarily based on soil properties. General work can also
be accomplished on Corrective Measures but will require inputs from local
people.

During the workshop the committee evaluated the soil factors that
were being used for rating soils for "Nontoxic Biodegradable Waste"
As a result of these deliberations a number of additions and changes are
suggested in the recommendations.

In our deliberations the importance of determining what toxicity
meant became important. We do not know what the maximum amount of toxic
material the soil can assimulate before it becomes detrimental to growth
of crops raised on the soil or to livestock or humans eating crops raised.
It was felt that by using CEC, pH and other soil characteristics we should
attempt to determine the maximum amount of elements that can accumulate
in a given soil before being considered toxic.

Recommendations

1. Testing the factors used in rating soils for utilization of
non toxic biodegradable solids as a crop production resource should t
be continued in the region. The list of factors to be tested should
be expanded to include:

a.
b.
c.
d.
e.
f.

:.

::
k.
1.
m.
n.

I

Permeability of the most restrictive layer above 60 in.
Soil drainage class
Depth to water table (zone of saturation)
Percent slope (to replace runoff)
Flooding
Pending
Available water capacity
CEC
PH
Surface texture
Depth to fractured bedrock or sands and gravels
Stoniness or rockiness
Salinity
Alkalinity





UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

4601 Hanmersley Road, Madison, WI 53711

January 13, 1978

Prof. G. F. Hall
The Ohio State University
Department of Agronomy
1885 Neil Avenue
Columbus, Ohio 43210

I am returning the assignment given me by Committee 8 of the NCR Work
Planning Conference. I have worked with Jerry Tyler to rate 12 major
acreage soils in Wood County, Wisconsin. I am sending the summary
sheet and the worksheet for each soil. The Hiles, Kert, Vesper, and
Veedum series form a drainage sequence as do the Plainfield. Friendship,
Meehan, and Newson series. The Withee and Marshfield series are also
drainage associates.

Neither Jerry nor I have had much time to spend on thls and I am sure
further refinements in the potential ratings can be made.

Frank L. Anderson
Asst. State Soil Scientist

Attachments

CC:
Jerry Tylei-, Dept. of Soil Science,
University of Wisconsin-Madison
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Mapping Unit: I
Rating
Factors

Permeability of
the most
restricting layer
above 60 inches

Soil drainage
class

Flooding

Available water
capacity from 0
to 60 inches or
to a limiting
layer

W(
es silt loi
Soil
Facts

Slow
0.06 -
0.2

Moderately
well
drained &
well
drained

Medium

None

9.6"

<SHEET FOR
, 2 to 6 pf
)egree  of
-imitation

Severe

Slight

#loderate

'1 ight

1,ight

100 - 5

Wood County, Wisconsin
Nontoxic Biodegradable Solids)
for Nutrient Removal by Plant)

:VELOPING  SOIL POTENTIAL RATINGS

ln Use

'lant
Irowth
*estricted
.imit the
Ise of deep
*ooted crops

’
iurface
seepage

Treatments Ir-
qdex-

7 2Use shallow
rooted crops

Reduce runoff
by strip crop-
ping, terraces,
or reduced
application rat

3

e

Total
-
5-

E

F

C

I

F
t

7
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h'ORKSHCCi FOR PREPARIhG SOIL POTENT!AL RATINGS
(Nontoxic Biodegradable Solids)
(for Nutrient Removal by Plants)

Soil use: urea: Wood County, Wisconsin-

Mapping unit: Newson  loamy sand

Evaluation
FXtOrs

Permeability of the
most restricting
layer above 60 inche

Soil drainage class

Runoff

Flooding
kailable water capa
city from 0 to 60 in
or to a limiting lag

Scll and '
Slte

I
Degree of

Conditions Limitation

Rapid
I
Moderate

6.0 - 20
I

Poorly Severe
drained

Very slow Slight

None Slight
4.7" Moderate

TEffects
On Use

Seepage

Applicatior
difficulty.
Suitable
plant spec:
limited.

Plant
growth
restricted

-

IICorrective Measures
Kinds

Reduce application
rate

Drainage

If drained, irriga.
tion may be requirt
during dry period.

Total

ndex

5

IO

5

!O

kitinulng Llmltatlc
(ind

None

None

None

Total

100 _ 20 _ 0 = 80
Perfomxmce Measure Continuing Sol I Potential  Index I’
Standard Cost lndow Llmliatlon
Index Cost Index

11 If performance exceeds the standard Increase SPI by that amount.

L
ndex

0

0

I



,,, ..~.. _.~ ,,.. __. -.._. -._.,  _,._-.__I_ ..,... ._,ve-v-.- -1. “,__--. .-, .-.

.--X~ I’_‘\ n

WORKSHEE?  FOR PREPARING,SOIL  POTENTIAL RATINGS
(Nontoxic Biodegradable Solids)
(for Nutrient Removal by Plants)

Soil Use:

Mapping Unit: Markey  mucky peat

Area: Wood County, Wisconsin

Evaluation
Factors

1
Permeability of the
most restricting
layer above 60 in.

5
z Soil drainage class
2-.

E 2
ki

EYJ  ’
w p Runoff

N
5 Flooding
0)

I
i-
1

vv-

SolI and
Site
Conditions

Moderatel,
rapid
2.0-6.0

Very poor
drained

Slight

Severe

Ponded Slight

None Slight

14.8" Slight

Degree of
Llmltatior1I Effects

On Use

Application
difficulty.
Suitable
plant
species lim

Corrective  Measures
Kinds

Drainage, special
equipment or reduc
land size. Avoid
wet seasons.
ed.

Total

l-
ldex

25

25

Mlnulng Llmltatlc
Ind

Poor traffic-
ability  even afte
drainage.

rota  I

ndex

5

100 _
Per+onnance
Standard
Index

25 _ 5 I 70
Measure Cant IQl"lng Sol1 Potential index l_/
Cost lndox Limitation

Cost Index

.!! If performance exceeds the standard Increase SPI by that amount.

. *
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WORKSHEET FOR PREPARING SOIL POTENTIAL RATINGS
(Nontoxic Biodegradable Solids)

Soil Use: Area:

Mapping Unit: Clarion loam, 2 to 5 percent slopes

Evaluation
Factors

Permeability

z!
Soil drainage

T Kunoff
8
: Flooding

%a

-0
u Available water

0;
N
_,
2

Soil and
Site
Condltlon!

Moderate

Well

Slow

None

77.8

Degree  of
Limltatlo

Slight

Slight

Slight

Slight

Slight

T
Effects
3n use

.I
Corrective Measures
Kinds

rota I

I ndex

T-

0

ontinuing  Limitatic
,ind

rota I

100 _ 0 _ 0 = 100
Performance Measure CcntI,,uing Soil Potential Index L/
Standard Cost lndox LimlTntion
Index Cost Index

I/ If performance exceeds the standard Increase SPI by that amount.

I
ndex

. .
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Soil Use:

WORKSHEET FOR FREPARIM; SOIL POTENTIAL RATINGS

(Nontoxic Biodegradable Solids)

Area:

Mapping Unit: Nicollet loam, 1 to 3 percent slopes

Evaluation
Factors

Permeability

Soil drainage

Runoff

Flooding

Available water

1

I

I

.
I

-

SolI and
Site
Condlti onr

loderate

jWP

jlow

lone

77.8

1 Degree  of
I
Effects Corrective  Measures

Llmltatlon  On Use Kinds

Moderate1Slight

Slight

jlight

I

ndex

5

T-
ontlnurng Limltatlc >“E

,I nd -q

ilone

rote I

100 _ 5 0 = 95
Performance Measure Continuing Soil Potential Index I'
Standard Cost Index Llmltatlon
index Cost Index

I/ If performance exceeds 'the standard Increase SPI by that amount.

. .

i
ndex

1
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Soil Use:

WORKSHEfl FOR PREPARING SOIL POTENT!AL RATINGS

(Nontoxic Biodegradable Solids)

Area:

Mapping Unit: Okoboji  silty clay loam, 0 to 1 percent slopes

Evaluation 1
z
F
5 Soil drainage

3
:
2
1 Runoff
c
_N Flooding.
2

pilable w a t e r >7.8 Slight I

Soil and
Site
Condltiow

Mod. slow Moderate

Very poor Severe

None

spooo"::),

Slight

Severe

Degree  of Effects Corrective Measures
Limltat;on On use Kinds

Lower rates
of applica-
tion

Low yields
Jonfaminati
of ground
water

Contaminatil
of surface
water

None

Surface intakes &
1 tile drainage

I Surface intakes
Land modification

Total

l-

Idex

5

10

10

25

:ontlnulng  Llmltati~
:Ind

Maintain drainage

Total

100 _ 25 _ 10 P 65
Porforlr!ance Measure Continuing Sol1 Potential  Index g
Standard Cost Index Limitation
Index Cost Index

_!_I If performance exceeds the standard Increase SPI by that amount,



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Midwest TSC, FederalBldg.-U.S. Courthouse, km. 393, Lincoln, KE 68508

January 4, 1978

tir. George F. Hall
Agronomy Department
Ohio State University
Columbus, OH 43210

Dear George:

Here is the information you requested for the upcoming Committee 8 report for
the Pfadison meeting. As requested I have completed a table (attachment)
showing the degree and kind of soil Limitations for accepting nontoxic
biodegradable solids for nutrient removal by plants for all the mapping units
in the Osborne County, Kansas soil survey. Also, I have prepared a potential
statement for three of these mapping units which follows.

.
The Ma mapping unit has a very high potential for accepting nontoxic
biodegradable solids for nutrient removal by plants. This soil is well
suited to raising all the commonly grown crops in the county. It is well
suited to irrigation, is easily cultivated over a range of moisture
conditions, and its yield potential is very high. This soil is well
drained and permeable thus allowing waste materials to be applied during
much of the growing season.

lte Hb mapping unit has a medium potential for accepting nontoxic
biodegradable solids for nutrient removal by plants. This soil is suited
to raising all the commonly grown crops in the county. It is extensive in
the county and occurs in large areas commonly up to several hundred acres
in size. It is suitable for irrigation and has a high yield potential.
The permeability of this soil is restricted which somewhat Limits the
times when waste materials csn be applied. The more clayey texture and
restricted permeability of this soil also limits the times when it cao be
cultivated.

The Tm mapping unit has a very low potential for accepting nontoxic
biodegradable solids for nutrient removal by plants. Because of a low
available water capacity, steep slopes, and very poor workability
characteristics cultivated crops are not suited to growing on this soil.
The very slow permeability and very rapid surface runoff severely Limits
when waste materials could be applied.

Gerald J. Post
Soil Scientist
Soils Staff
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Mapping
Unit

ha-
Ab-
Ar-
As-
Ax-
Bo-

Bu-
co-
Cr-

kle-
Ha-
Hb-
Hc-

Hd-

He-
Hm-

Hn-

Fx-

Hz-
I-II-
Ma-
Nc-
NC-
Nd-

Nx-

Ro-
RP-
Rr-
Tb-



MONTGOMERY COUNTY, OHIO

Soil Pe-meability Soil Drainage  Class Runoff Flooding Available' R3tinK &
(most restrictive Water Limiting
laver.r-7 60 3 1 -&prr:Ly_

Mifxnian Moderate Slight Moderate Slight Slight Moderate,
Petweabi1it.y
& Runoff

Celinn

Crosby

Brookston

Montgomery

Moderate

Moderate

Moderate

Slight Slight

Moderate Slight

Slight Slight

Severe Severe

Slight

Moderate

Severe

Moderate

Slight

Slight

Slight

Moderate

Slight

Slight

Slight Slight

Slight Slight

Severe Slight

Severe

Slight

Slight

Slight

Slight

Moderate

Severe Slight

Moderate,
Permeability
& Runoff

Moderate,
Permeability
& SOl’l
Drainage
Severe,
Soil
Drainage &
Ponding
Severe,
Flooding
Moderate,
Runoff
Moderate,
Available
Mater
Severe,
Permeability,
Soil Uralnage
& Ponding
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Montgomery County, Ohio

Typic Hapludalfs, fine-loamy over sandy Nontoxic Biodegradable Solids

~WORKSHEET  FOR DEVELOPING SOIL POTENTIAL RATINGS

Mapping Unit: Fox sandy loam, 0-Z slopes

Rating
Factors

Permeability of
the most
restrictive layer
above 60 in.

Soil drainage
class

%
Runoff

Flooding

Available water
capacity from 0
to 60 in. or to
limiting layer

Soil Degree of
Facts Limitation

0.63 -
2.0

Slight

Well Slight

Slow

None

3.0 -
7.8 in.,

Slight

Slight

Moderate

100 10 -

-

i

1
L

1

L

:ffects
In Use

.ower
ttiliza-
Zion

-r Treatment:
Yinds

!ower applica-
tion rates

Total

0 =

ndex

10

10

-r

I(

h

7
L

Continuing Limita.
rind

lone

-0tal

90

tions
Index

Performance Treatment Continuing Limitation Soil Potential Index
Standard Index Cost Index Cost Index



Montgomery County, Ohio

Typic Haplaquolls, fine Nontoxic Biodegradable Solids

WORKSHEET FOR DEVELOPING SOIL POTENTIAL RATINGS

Mapping Unit: Montgomery silty clay loam, O-Z% slopes

Rating
Factors

Permeability of
the most
restrictive layer
above 60 in.

< 0.2
in.

Soil drainage Very
class poor

Runoff

Flooding

Available water
capacity from 0
to 60 in. or to
limiting layer

Soil Degree of Effects
Facts Limitation On Use

Slow

Ponding

> 7.8
in.

Severe

Severe

Slight

Severe

Slight

movement
into soil

Time of
applica-
tion
Traffic-
ability

Time of
applica-
tion
Reducing
conditions

Treatment:
Kinds

Lower rates
Limit time of
application

Limit time of
application
Special
equipment

Limit time of
application

Total

Index

20

10

20

50 T
y

100 _ 50 10 = 4u
Performance Treatment Continuing Limitation Soil Potential Index

Standard Index Cost Index Cost Index

I Continuina Limita.
;indK

Clccasional
r,educing
C,onditions

'otal
-

3ns
Index

10

10
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Committee 9 Report

CLASSIFICATION, INTERPRETATION, AND
MODIFICATION OF SOILS ON MINE SPOILS AND DISTURBED SOILS

Charges for this committee  were as follows:

1. A summary of work done or being conducted in classifying mine
tailings, mine wastes, mine spoils, and disturbed areas.

2. A sumnary  of work done in the modification of tailings, wastes,
spoils, or disturbed materials that resulted in improving them
as a better medium for growing plants.

Response from comnfttee  members shows that there has been an increased
effort in the region during the past two years in inventorying and classi-
fying mine spoils, tailings, wastes, and other disturbed materials. Also
it appears there is an increased effort to conduct studies that will not
only support classification but will document physical and chemical proper-
ties and behavior of the materials as a medium for growing plants.

It still appears that less work has been done on the modification of tail-
ings, slurry, gob, and other wastes associated with mining than on mine
spoils.

Missouri has correlated a soil series for surface mined areas in one county.
In addition, they are proposing four new series for disturbed soils result-
ing from urbanization in the St. Louis area.

Ohio proposed five soil series in 1977 for mine spoils. The series and in-
terpretations have been tested and are continuing to be tested in four
counties.

Illinois and other states'have correlated old mine sooils and disturbed
soils at categories higher in the classification system than soil series.
Illinois initiated soil surveys in 1977 in two counties where extensive
surface mining is taking place under current reclamation requirements.
Field~investigations  are geared to determine whether the reclaimed materials
can be placed in soil series.

Committee  member Ivan Jansen began studies in 1977 in Illinois to charac-
terize mine spoil materials. He will be attempting to relate observations
to features of the premined land surface. to mining procedures, and to
reclamation procedures. During the five year study he will be quantifying
variability, both within mapping units and between mapping units. This
should contribute to better classification of mine spoils.

Also comnittee  member Stephen Shetron has studied and continues to study
iron and copper mine tailings and wastes in northern Michigan. He has
gathered physical and chemical data as well as information on the perfor-
mance of various vegetative species.



Since the mid 1950's, the Cooperative Wildlife Research Laboratory at
Southern Illinois University has conducted investigations of mine spoil
and wastes. Two recent publications of their studies supported by the
Illinois Institute for Environmental Quality include an inventory of
Illinois Lands Surface Mined for Coal, 1975, and Illinois Lands Affected
by Underground Mining for Coal, 1977. Both these documents give physical
and chemical data of the upper six inches of the materials as well as
chemical data for water and the vegetative cover.

The Argonne National Laboratory near Chicago is involved in land recla-
mation research. One demonstration project relates to modification of
gob material from an abandoned underground mine. Investigations are
underway to test and evaluate various plant species, soil amendments,
and the thickness of surface cover material for revegetating refuse areas.
The goals of the project are to (1) reduce or eliminate the quantity of
pollutants entering the environment; (2) to improve the economic poten-
tial of the area; (3) to improve the aesthetics of the landscape; and
(4) to develop and evaluate techniques that can be used to reclaim aban-
doned mine lands.

During the conference. Steve Shetron gave an hour long slide presentation
showing many. kinds of spoil and mine waste materials. This not only
depicted the wide range in kinds of materials but also the problems
associated with them in classificati'on and reclamation.

Subsequent discussion supported in general that most mine spoils and
disturbed soils can be classified at different categorical levels of
Soil Taxonomy. However, mine tailings, slurry, gob, or other mine wastes
are more difficult to place in current slots of the classification system.
Many of these materials have high levels of one or more elements sig-
nificant to classification and reclamation. Irrespective of classifica-
tion, this fact has been important in the modification or treatment of
the materials in order to establish vegetation.

Further discussion reaffirmed that we really do not know very much about
the behavior or performance of spoils, mine wastes, etc. for uses other
than some vegetative ones. Because of this, the following recomnendations
were made by the conittee and concurred in by the conference:

1. Committee 9 be continued.

2. Summarize by states in the NCR the results of studies being
conducted on mine spoils, tailings, wastes, and other dis-
turbed materials.

3. Report on the performance of materials already classified to
determine the validity of the interpretations.



4. Evaluate experiences resulting from implementation of
Public Law 95-87, "Surface Mining Control and Reclamation
Act of 1977."

February 3. 1978List of Members
L. J. Bartelli
C. Reese Berdanier
Richard Christman
J. 8. Fehrenbacher
A. R. Gilmore
Ivan.Jansen - attended
Charles W. McBee  - attended
Stephen G. Shetron, vice-chairman - attended
Kenneth Vogt - attended
Earl E. Voss, Chalrman - attended
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North Central Regional Work-Planning Conference
Of The National Cooperative Soil Survey

May 3-7, 1976
Traverse City, Michigan

AGENDA
L

,

Monday, May 1

Morning

IO:00 am

Afternoon

1:30 pm

2:Oo pm

2:15 pm

2:30 pm

2:45 pm

3:30 pm

360 pm

4:30 pm

5:OO pm

Registration

- Rodney F. Harrier, Presiding

Opening Remarks

Welcome -
James R. Callison, Area Conservationist
Soil Conservation Service

Welcome -
Sylvan H. Wittwer, Director
Michigan Agricultural Experiment Station

Welcome -
Devon 0. Nelson, Soil Group Leader
USDA, Forest Service

Use of the Soil Potential Concept in Soil Survey Inter-
pretations -

Linda J. Bartelli, Director
Soil Survey Interpretations Division
Washington, D.C.

Bresk

Waste Disposal on Land -
A. Earl Erickson, Professor
Department of Crop and Soil Sciences
Michigan State University

Business Meeting

Adjourn

Tuesday, MayA

Morning - Eugene P. Whiteside,  Presiding

a:00 am The Tart Cherry Site Index
Guy Springer, District Conservationifit (retired)
Soil Conservation Service

8:&O am Break

73



Agenda - NCRWPG - Page 2

Tuesd,ay, May $ - continued

y:io am Discussion Group Meetings - 4 Groups

Afternoon

&

4:30 Pm Adjourn

%
Wednesday, my 5

i
MOrning

,Y
7 e:oo am Continuation of Discussion Groups

0
12:OO noon Lunch

1
Afternoon

3
l:oo pm Field Tour

4
Thursday, May 6

Morning

a:00 am Separate Meetings - Federal Agencies, NCR-3

12:00 noon Lunch

Afternoon - Eugene P. Whiteside, Presiding

1:OO pm Remarks by R.icha?d R. Davis, Atinistrative Advisor
to NCR-3

I:20 pm Committee Reports to General Session

4:30 Pm Adjourn

6:30 pm Social Hour

7:30 Pm Dinner

Friday, May 7

M0tiIlg - Rodney F. Harrier, Presiding

8:00 am Committee Reports to General Session

1o:oo am Break

IO:15 am Business Meeting

ll:oo am Adj~xm

2
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PARJ!IClPA.NTS IN THE 1976
NCJKPH CENTRAL REGIONAL TECHNICAL WORK-PLANNING CONFERENCE

Ferris All~od Howard W. Hall Delbert L. Molona

Frank L. Anderson PhilHarlan Devon Nelson

ma0 Bartelli Rodney Harner Jan Nemecek

Steve R. Base Kenneth C. Hinkley Hollis W. Omodt

J a m e s  Bowles Keith Hoffman Donald D. Patterson

John I. Brubacher tiancis D. Hole Ival 0. Persinger

Louis Buller N. Holowaychuk Gerald J. Post

Richard L. Christman Steve Holzhey Richard H. Rust

James R. Culver George W. Hulelson F. M. Scilley

Leon B. Davis Ivan Jansen Wiley Scott

Richard R.Davis Christian J. Joharuxsen C. L. Scrivner

Marvin L. Dixon Paul R. Johnson H. Raymond Sinclair, Jr.

J. A. Elder Lloyd L. Joos Miles W. Smalley

Earl FXckson G. E. Kelley Neil E. Smeck

Kaye R. Everett A. J. Klingelhoets Roy M. Smith

J. B. Fehrenbacher Raymond J. Kunze Mike Stout

T. E. Fenton Gilbert R. Landtiser Neil W. Stroesenreuther

Richard W. Fenwick Kermit E. Larson E. A. Tompkins

H. R. Finney GerhardB. Lee Robert I. Turner

Charles S. Fisher James H. Lee Jerry Tyler

Henry D. Foth Robert E. Lucas Earl E. Voss

Don Franzmeier Douglas Ma10 E. P. Whiteside

Erling G amble Steve Messenger Robert E. Wilson

Robert B. Grossman Gerald A. Miller Larry D. Zavesky



NORTH CEKCRAL REGIONAL TECHNICAL WORK-PLANNING
CONFERENCE COMMITTEE ASSIGNMENTS

committee  1 - Rooting characteristics in relation to paralithio horizons and
other root restricting layers d

Chairman - James R. Culver '1
Vice-chai- - Sylvester C. Ekart

Steve R. Base G. E. Kelley
Rex. L. Carey William E. McKinzie
Marvin L. Dixon Steve Messenger
J. B. Fehrenbacher Ival 0. Persinger
Henry D. Foth Stephen G. Shetron
Robert B. Grossman H. Raymond Sinclair, Jr.
Roger Lee Habermm Donald A. Yost
N. Holowaychuk Iarry D. Zavesky

Committee 2 - Improving soil survey techniques

Cbairman- Richard W. Fenwick
Vice-chairman - Gilbert R. landtiser

Frank L. Anderson
Donald L. Bannister
Marvin T. Beatty
Eric A. Bourdo
John I. Brubacher
Rex L. Carey
Willard H. Carmesn
Richard L. Christman
H. R. Finney
N. Holowaychuk
Christian 3. Johannsen
Lloyd L. Joos

Gilbert R. Landtiser
GerhardB. Lee
James H. Lee
Dave Lewis
Ralph L. Meeker
Devon Nelson
RichardH.Rmt
F. M. Scilley
Roy M. Smith
Edward A. Tompkins
Robert E. Wilson

Comittee  3 - Organic soils

Chairman - Kaye R. Everett
Vice-chairman - Kenneth C. Hinkley

Don H. Boelter
Edward L. Bruns
Louis L. Buller
H. R. Fimey
Kenneth C. Hinkley
A. J. Klingelhoets
GerhardB. Lee

Robert Lucas
WarrenIgnn
William E. 

BullerKenneth C. Hinkley
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committee  4 - Water relations in soils

Chaiman- C. L. Scrivner
Vice-chairman - Richard H. Rust

Ilouis L. Buller
Don Fmnzmeier
Robert B. Grossman
Francis D. Hole
G. E. Kelley

Committee 5; - Soil potential

Chai-- Paul R. Johnson
Vice-chairman -

John D. Alexander
Frank L. Anderson
Marvin T. Beatty
Eric A. Bcurdo
John I. Brubacher
Edward Il. Bruna
Sylvester C. Elcart
Richard W. Fenwick
Charles S. Fisher
Paul R. Johnson
Robert H. Jor&
James H. Lee

Committee 6 - Improvement of teaching methods in soil science

ChairUZm- James Bowles
Vice-chairman - Den Franzmeier

H. F. Arneman
Henry D. Foth
Den Franzmeier
Francis D. Hole
Warren Qxm

Steve Messenger
Delbert L. Mclaaa
Devon Nelson
H. Raymond Sinclair, Jr.

Committee 7 - Soil correlation and classification

Raymond Kunee
Dave Lewis
J. L. Richardson
Richard H. Rust
Mike Stout

Ralph L. Meeker
Robert E. Radeke
Alexander Ritchie
F. M. Scilley
Stephen G. Shetron
Neil E. &neck
Roy M. Smith
Edward A. Tompkins
Earl E. Voss
Eugene P. Whiteside
Donald A. Yost

Chairman - George W. Hudelson
Vice-chairman - John D. Alexander

John D. Alexander Gilbert R. Iandtiser
Steve R. Base Frank Sanders
Charles S. Fisher George M. Schafer
Roger Lee Haberman Neil W. Strcesenreuther
Kenneth C. Hinkley Robert I. Turner
George W. Hudelson Eugene I'. Whiteside
Richard B. Jones I;trry D. Zavesky
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committee  8 - Using soil as a treatment medium for waste products.

Chairman: Delbert Mokmms
Vice-Chairman: Ceorg2 Hall

Test the interim "Guide for Rating Limitations of Soils A
for Disposal of Waste" against benchmarlc soils.
Refine the guidelines for specific kinds of waste using '
state,or local criteria, if such exists.

.

This is a new regional committee. There is a correspond-
ing national committee.

Committee 9 - Classification, interpretation, and modification of soils
on mine spoils, and disturbed soils.

Chairman: Gerald Post
Vice-Chairman: Earl Voss

Determine how to characterize and classify soils on mine
spoils and disturbd soils.
Determine the kinds of interpretations needed for these
soils.
Detenline how these soils can be modified for various uses.
Corresponds to National coattee  6, Classification of
Soils Resulting From Nining Cperations and the Interpreta-
tions.

This is a new regional committee. There is a oorrespond-
ing national committee.

I
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April 24, 1975

NORTH CmRAL FSGIOtJAL  TIKXNICAL WORK-PLANKCII~G
COIWEI3XICE  COXKCTTEE ASSiGXtEWlS

Adiiitions  To Committees

Comnittee I - James R. Boyle
, Miles Smalley

Committee 2 - L3cy Hmon
John I?. Worster

Committee 3 - Leon Davis

Committee 4 - James A. Bodes
George Holmgren
D. D. Nalo

Cckaittee 5 - Leon Davis
Lacy Harmon
George Holmgren
C. L. Scrivner
F. C. Westin
John R. Vorster

Committee 6 - James R. Boyle
F. C. Westin

Committee 7 - none

Committee 8 - D. D. PIalo

Committee 9 - Miles Smalley



Committer:  2. Gilbert Landtiser. Impr~oving Soil Survey Techniques.

Committee 3. Kenneth C. Hinkley. Organic Soils.

Corvllittec 4. K. H. Rust. Water Reiations  in Soils.

Committee 5. John  I. Brubacher. Soil Potential.

Committee 6. &raid A. Miller. Improvement of Teaching Methods in .
Soil Science.

Colwlittef2 '7. John I). Alexander. Soi,1 Corre:ation and

cYmrnitter: 8. C,COL'~E HaLl. Using Soils as a Treatment
Waste  Products.

Classification. Y

Medium for
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Conmittee  9. Earl E. Voss. Classification, Interpretation and
Modification of Soils on Mine Spoils and Disturbed
Soils.

The following were asked to continue serving on the regional soil
taxonomy committee: R. Rust, for three years and E. P. Whiteside for
one year, to be replaced in 1978.

In a distributed memo, entitled "Redirection of the NCRWPC,"
(attached) R. B. Grossman proposed that the steering committee of this
conference be enlarged to include representatives from multi-state units,
including the Agricultural Research Service and the Soil Survey Laboratory
at Lincoln. The incoming chairman was asked to set up an ad hoc committee
to study the proposal and bring a recommendation to the steering committee
(R. Harrier,  F. Hole, R. Sinclair, M. Stout, F. Westin) by 1977.

D. P. Franzmeier made a statement concerning the professional contri-

n. madetog thegroup( byspecinalguWess arde s.)Tj
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follows. 



The E'west  Service is a cooperator in the National Cooperative S@il *

Survey Progrwlr. Our need for soils information and the pattern of owner-
ship for most National Forests makes our involvement in this prograw w
inevital,l~e. We have certainly been benefici~aries  of the tiational
Cooperative Soil Survey Program. We have coopwative soil swvey agr'ec-
ments with the Soil Conservation Sewict: in most States having National
E~'orest land. In Illinois, Ohio, and Indiana the Soil ConservatiorA
Service has prwvided most of the detailed soils information we have on
the National Forest land in these states. It is interesting to note
that the only National Forest in the United States having a complete,
detailed soils survey is the Shawnee National Forest in southern
Illinois. The SCS has mapped each courlty completely that is occupied
by this National Forest. We are certainly appreciative of this acccmplish-
ment .

In addition to the soil survey work by the SCS that is hewfiting  the
Forest Service, we also have close ties with SCS field offices. The
soil scientists in these offices have been very generous in consulting
width us on special prol~lenis. The Forest Service has also relied on
the SCS for the training of ow beginning soil scicntjsts. This last
year we had soil scientists working with the SCS in both Indiana and
Michigan for the training this experience provides.

Just as cooperation between the Forest Service and other participants
in the Natiorlal Cooperative Soil Survey Program is irlevitable,  so also
are certain differences between the Forest Service's approach to soil
information collection and the methods of the National Cooperative Soil
Survey. This is reasonable when  we consider:

1. The land managed by the Forest Service is forested, rather
hilly, and generally supports natural vegetation. This is marginal
land as far as agriculture is concerned in most parts of the midwest.
The economic value and contribution this land makes is generally less
than the adjacent agricultural land.

2. The clientele for Forest Service soil inventories are
professionally trained land managers. They are in direct contact
with the soil scientists. This results in rapid feedback to the
information provided by the soil scientist. The soil scientist is
one member of a team of specialists providing information for land
resource management dedisions.

3. Management on National Forest land is conoiderably  less
~intense  than it is on most land surveyed iu the National Cooperative
Soil Survey Program. At the same time, there are many management

,
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activities req,uiring  immediate and precise input by the soil
scientist. Planning is a major use of soils information. The Forest
Service has been required to develop management plans faster than we
can gather soils information by the traditional methods. 0. c. Olson,
when he was heading the soils program for the Forest Service, referred
to this in his 1973 talk at the national conference of the Cooperative
Soil Survey Program when he said, "Going back a few years, some of the
top administrators in the Forest Service began depreczating  our
detailed soil surveys. Rightly or wrongly, they came to believe that
Our going soil survey program was not really responsive to Forest
Service resource management. Among other things, they were negatively
impressed with the prospect of 30 to more than 100 years to complete
the detailed Soil survey in the various regions at the foreseeable rate
of progress. Perhaps equally important, was that we seemed to be
projecting an image of being unduly engrossed with classification for
classification's sake."

We have tailored a'soil program in the Forest Service that is
responsive to the land, clientele, and management practices in the Forest
Service. This has been at the expense of our full participation in the
National Cooperative Soil Survey Program. The demand for soil consultation
services for example requires that the typical soil scientist on a
National Forest spend 40 to 60 percent of his time on project level
soil investigations. We call our approach to soil survey Soil Resource
Inventory to be in tune with the nomenclature used in the Forest
Service for other kinds of resource inventories. Most of our soil
resource inventories differ from the typical soil survey in the
National Cooperative Soil Survey Program by being less detailed,
having a less formal in-Service report, and by using interpretations
unique to the National Forests covered by the inventory.

There is a trend toward greater participation on our part in the
National Cooperative Soil Survey Program. Some of the positive signs
that are facilitating this trend are:

1. Greater and more flexible use of the various orders of soil
surveys. This permits us to map the soils at a detail suitable for
local management needs.

2. The use of taxonomic units above the series level is being
tried. The work plan for the Itasca soil survey in Minnesota permits
the use of non-.series  taxonomic units. We hope that this approach
receives the support it needs at the Regional and Washington levels to
make it viable.

3. The emergence of the natural. land unit concept within the Soil
Conservation Service. This concept, which seems to be fostered by
Dr. Bartelli, parallels closely the rarest Service's land systems

approach to natural resource inventory. We hope that this kind of
perspective on land units will be accelerated in the National
Cooperative Soil Survey Program.

11
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We recognize that soil survey is a contiruously evolving activity.
We in the I'orest Service hope that our experience with different soil
inventory mrtnods and in the wide range of land types will enable us to
make a positive contribution to this evolution,.

Lindo J. Birtelli,  Director, Soil Survey Interpretations Division, S.C.S.,
Washis,-D.C., spoke (see attached document) of the challenge to us c,

soil mappers to express the soil map in the user's language, not in ow
language. The soil potential concept is designed to assist the user to .
decide whether a soil body is suited to a particular use, OF can be made
suitable. Society will not be restricted by "soil limitations," as we
are used to stating therr. Given enough financial resources, a user can
adapt a soil to many uses not previously considered seriously. "Soil
potential" is a positive expression of the quality of a soil after
improvement, allowing the user several alternatives and a knowledge of
economic requirements and ecological consequences of various management
procedures. There are four steps involved in definition of soil potential
for a parcel of land. (1) Identify the soil properties that affect a .'
particular use of soil landscape mapping unit. (2) Identify the practices
wcessary to overcome the limitations of the mapping unit for the use in
question. (3) Evaluate the level of performance of the soil once improve-
ments have been made. (4) Array the soils of a given area on a scale of
0 to 100 for each particular use. In short, soil potential rates soil
map unit quality, but does not attempt to include considerations of
distance to market, market demand, transportation facilities or skills of
the developer. Note that a given kind of soil may have a different rating
for a given use in a different area, because comF#arisons  are being made
within local soil populations.

A. Earl Erickson. Professor of Soil Science, DepaI~tment  of Crop and
Soil Zz‘ciEs~Z&n State University, discussed waste disposal on land.
He pointed out that sewage sludge (30 tank KK cars of it leave Detroit
daily) is a manure-.like  material. Heavy metals need not be in it, because
they can be removed at the industrial sowce. Waste water is nutritious
water. The soil may act as a filter, absorber and decomposing medium for
pollutants in waste water. It is important to harvest crops from land
irrigated with waste water to keep removing excess nitrogen and phosphorus.
Waste waters of Michigan could be used to irrigate bean and beet land in
southern counties.

w Springer, District Conservationist (retired), Soil Conservation
Service, explained the importance of land reshaping of tart cherry orchard
sites (a) to improve air< dlyainage on windless days, so that frost does not
destroy a potential crop at blossom time, arid (b) to reduce steep slopes to
the less than 12% gradients necessary for the operation of shaking machines.
Smoke flares were used to trace downslope movement of air. Cold air piles
up behind bawiers several times the height of the barriers. Plans for
land shaping for air drainage must take into account the dumping site for
the co1.d air?. This should not be in an adjoining orchard! Housing dew&p-
mats are encroaching on prime cherry orchard land. Homes and even raised
roadbeds car, dam up cold air and reduce cherry production. The red tart
chewy inventory is a product of a cooperative effort by soil scientists,
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Charles Kesner, District Horticulture Agent, Extension Service,_-
TraverseCity, gave an illustrated talk, after the Thursday evening
banquet, on research in cherry production. Among other practices illus-
trated was the pruning of trees and training of tree branches to maximize
utilization of sunshine and to leave room for machinery moving betweenrows of trees.Trickle irrigation was discussed.

Marion Strong, Director, Midwest Technical Service Center, Lincoln,
Nebraska, described the conference as an excellent forum for the exchange

o
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Water quality is now a foremost concern for consideration of
conferees.

Richard R. Davis, Administrative Advisor, North Central Research
soil survey coordinating committee, Wooster, Ohio, spoke of the nature
of the contribution to the cooperative soil survey program made by theAgricultural Experiment Stations. Coordination of research in this
region is facilitated by three kinds of committees:

(1) a coordinating one
(NCR-3), (2) one that implements a funded research project (NC-109),
and (3) an advisory committee consisting of department heads (NCA-1
for soils; NCA-9 for field crops). At the national level is a statutory
committee, "Committee of Nine " with two representatives from each region,
and one from the research service. The NCR-3 committee has a representative
from each of the 13 state experiment stations (Alaska, included), and
from concerned agencies, including the S.C.S., U.S.F.S. and A.R.S.

Summaries of the separate half-day sessions of the NCR-3 Committee
and the Federal Agencies are as follows.

NCR-3 Committee Meeting, J. B. Fehrenbacher, Chairman; D. D. Malo,
Secretary, reports that Dr. Davis described the new NC-109 project as
dealing essentially with the rating of soils for specific uses. A
resolution was approved to be sent to Agric. Exp. Sta. directors pointing
out the need for additional federal, state and local funds for the
acceleration of soil survey programs in the region. K. K. Everett dis-
cussed soil survey work in Alaska which is concentrated on (1) patterned
ground in the Arctic Coastal Plains, (2) watersheds in the Brooks Mountains
(Eskimos are shifting life habits from dependence on marine food sources
to caribou sources), and (3) impact of oil spills on landscapes. T. E.
Fenton reported on progress on the Prime Agricultural Land Map of the
N. C. Region. Establishment of a Forest Soils regional cormnittee  was
discussed. Use of soil survey information in equalization of rural land
tax assessments was considered. R. H. Rust reported that five experiment
stations and the Lincoln Lab. are participating in laboratory analysis
(1976-77) of samples from ten soils of the region. The final report will
be prepared at The Ohio State University. N. Hollowaychuk was elected as
new secretary. Fred Westin is in-coming chairman.



Minutes oi NCR-3, 1976 Meeting
‘Travcrsc  City,  ltoliday Inn - Tra~verse C i t y ,  M i c h i g a n

May 6, 1976

The meeting was called to order at 6:15 a.m., May 6, 1976
by Chairman J.B. Fehrcnbacher. Those in attendance were:

Alaska - No representative
d

Ill~inois - J .R .  Fehrcnbacher ,  I .J .  Jansen
Indiana - D.P. Franzmeier .
I o w a  - T.E. Fenton,  G.A.  Mi l ler
Kansas - No representative
Michigan - li.P: Whitcside, D.L. Mokma, Ray Kunze, Robert: Lucas
M i n n e s o t a  - R.11.  Rust
Missouri ,  - C.L. Scrivner
N e b r a s k a  - Phil Harlan, J.A. Elder
North IJakota - D.D. Patterson, H.W. Omodt
Ohio - N. Holowaychuk, R.L.,Christman,  K.R. Everett
South Dakota - D.D. Malo
Wi~sconsin  - F .D.  Hole ,  J .A .  Bowles, E . J .  T y l e r
SCS - R.D. Turner,, C.S. Holzhey
Administrative Advisor - R.R. Davis
NCR-3 representative to the SCS meeting - N.E. Smeck

Minutes of t.he 1975 meeting were approved.

The

;:

following agenda for the present meeting was approved:
Remarks hy Dr. R.R. Davis
React i.on to our NCR-3 resolution for our November 18-19,

for s o i l

3.
4.
5.

6.

7.
8.
9.

1975 meeting concerning increased funding support
surveys  in  s tate  agr icul tural  experimentations.
Polar Soils of  Alaska by K.R. Everett
Report. on NCR prime agricultural land map by T.E.
Forest Soils Committee establi~shed and needed ass
for the Naticnal Work Planning Conference.
Use of  soil  survey information in equalization of  rural
1 and tax asscssment~
Report on lab data project by R.H. Rust
Soil Taxonomy Committee report
Other matters

a. Nominations Committee ~Report
b. Houston SSSA Meetings in 1976
c . 1978 International Soil Science Meetings Ian Canada
d . NC-109 Meeting in 1976 at Bridgcton, Missouri
e. National Work Planning Conference in 1977 at

Orlando, Florida

1. Remarks by Dr. R.R. Davis

Fenton
ignment 5

Dr .  Davis  revicwcd tllc current  s tatus  o f  funding  for
research  and cxtcn;ion. ‘T!I~ Senate has granted an increase
o f  $ 1 3  mi3,lion in Ilatch ani.’ ?.lcIntirc-Stcnnis  f u n d s  f o r

.

I
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rcsc;Irch. This  rCp~c”‘nts  3 1.0% i n c r e a s e  o v e r  t.hc budget
of last, y e a r . The Scllatc t‘ai I,eJ  t o  i n c r e a s e  cxt,cnsion f u n d s ,
The Ilousc o f  R e p r e s e n t a t i v e 5  !ras yet. to act on both rcclucsts.

Dr. Davis also discussed  some of the problems and future
courses of  action with NC-109. This project as viewed by
s o m e  observers  was fcl~t  to be unmanageable  and in need of
c r i t i c a l  r e v i e w . Dr. Davis mcnti,oncd that many of the major
problems appear to be associ~atcd with state agcncics  and not
with  the  reg ional  e f fort . It was urged that members of
NC-109 convince their experiment station directors,  department
heads and representatives  of the NCR as’to the importance
and advantages of the NC-109 project. On June 1, 1976 the
directors will  meet and a decision will  be made as to the
future of the NC-109 pro ject . Dr. Davis mentioned a new
direction for the NC-109 project which will  deal with the
r a t i n g  of s o i l s  f o r  s p e c i f i c  u s e s .

2. NCR-3 Resolution

During the November, 1975 meeting of NCR-3 the following
resolution was passed unanimously, “In view of  the accelerated
so i l  survey  programs i,n the states of  the North Central Region
bc it resolved t:hat our Administrative Advisor convey’  to the
North Central Experiment Station Directors Association the
u r g e n c y  o f  i~ncroased  federal  , stat.e a n d / o r  l o c a l  f i n a n c i a l
support  for  the state Agri. Exp.  Stat ions  as  a  contr ibut ion
to the National Cooperative Soil  Survey.” Since the adoption
of the resolut~ion  it  has been brought to the att,ention  of  the
experiment,  station directors by our administrative advisor,
however l ittle action was taken. Dr.  Davis urged us to talk
to our department heads and ask that the department heads
c o n s i d e r  the,resolution  in their next meeting of NM-9 a n d
then pass the resolution on to the directors again for further
c o n s i d e r a t i o n . This approach may receive a more favorable
response from the directors. A  c o m m i t t e e  c o m p o s e d  o f  R.H.
Rust,  N. Holowaychuk, and H.W. Omodt will work on a statement
or newsgram to send to the directors expressing the views of
the. NCR-3 participants as to the resolution.

-3_ . Polar Soils of  Alaska (A report by Dr.  K.R. Everett)

Since the discovery of oil in 1968 at Prudow Bay, Alaska
scientists have been concerned with the environment and
present land use. As the U.S.  oi l  companies begin to develop
t h e s e  petroleum  reserves there is  concern as to the effect
on the envi~ronment. Dr.  K.R. Everett , a  s p e c i a l i s t  i n  p o l a r
soils from Ohio, has ongoing research programs in the Artic
Coastal Plains area of  Alaska. This arca from Point Barrow,
Alaska to the Canadian border is a permafrost area with
pol~ygonal  patterned topography and most soils have an 18
i n c h  p r o f i l e  o r  l.ess.
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Sci Is i,n t h e  area nre cl.assificd  35 llistosols  a n d  llistic
Cryaqucpt s. ‘1‘11~  polygons  are f o r m e d  p r i m a r i l y  i n  b a s i n s  o f
Eormcr l a k e s . Thcsc basins have a l~argc amount. of silt and
o r g a n i c  mat.t,er  prcscnt~. A s  the s i l t s  f reeze  they c o n t r a c t ,
cracks  develop, and ice wcdgcs begin to form in the cracks.
The polygons which dcvcl op from this ‘process  avcragc a b o u t
12 meters in diamctcr. I n i t i a l l y  t h e  s o i l s  i n  t h e s e  l a k e
basins hnvc hi stic cpipedons. T h e  c o n t i n u a t i o n  o f  t h e *
contraction and ice wedge formation in the cracks cause t.he
perimctcr  cf thcso po lygons  to  bc  thrust  upward. These
pcrimctcr  areas tend to have improved aeration which causes .
a 



dj scussion it was decidctl that  the wootl1311d  suitabi I ity
r a t i n g s  Tar appropriate soil .  associat~ion  a r e a s  .should bc
sent to Tom lcnton by May 24, 1976.

E a c h  s t a t e  w i l l  bc g iven so i l  associ,ati,on  a r e a s  t o
descr ibe  and it was enc.ouragcd that black and white p h o t o s
bo taktcn  of  these areas which depict  the landscape and present

fi day land U S C. The written narratives will  in part speak t o
the current land use of  these arcas. Dr. Fenton will send
out example narratives for our comment  and as a guide.

.
5. Forest Soils Committee established  and needed assignments
for the National Work Planning Conference

Dr. R.R. Davis mentioned  that the NCA-9 committee has
recommended that a Forest Soils Committee be established

and the Dr. J.V. Drew from Alaska was chosen as the admin-
i s t r a t i v e  a d v i s o r . Each experiment station director will
be naming a representative to this committee in the future.

Dr .  E.P. Whiteside mentioned that the North Central
Region does not have representatives on the foll,owing committees
for the National. Work Planning Conference of the Cooperative
Soi 1 Survey :

Committee 3 - Waste treatment on named kinds of soils
Committee S - Soil survey in woodlands, rangelands

and wi.ldlands
C o m m i t t e e  6  - Interact ions  between so i l s  and fert i l i zer

response
It was urged that representatives from the North Central
Region he selected to represent us at the national conference.

6. Use o f  so i l  survey  informat ion  in  equal izat ion  o f  rural
land tax assessments

A brief  discussion on the use of  soil  surveys for.tax
assessment purposes was led by J.B. Fehrenbacher. Represent-
ati,ves  from Ill inois,  Iowa, Indiana, Minnesota,  and Mi,chigan
described some of the problems and techniques they were using
to meet this need. Detailed soil  surveys were being used
where available for tax assessment. Areas not yet covered
by a detailed survey use general county soil maps as a basis
for assessment. Land in Il l inois is  assessed at 33% of its
market value.

. Another concern expressed  by Dr. Fenton was that symbols
on soils maps have been altcrcd or deleted in some cases
thus causing communication problems between the assessor

: and a farmer. These symbols may bc extremely important to an
individual, farmer. When these symbols are dcl,eted the farmer
hegins to  quest ion  the  val id i ty  o f  the cntirc s u r v e y . The
state and 10~~01  people who help fund the soil survey mapping
want to have some input i~nto the form of the final product to
help  meet their n e e d s .
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7. Kcjlurt  on I,abor~t.or)~  Ilatn P r o j e c t by R.:l. Rust

l ’ c n  s o i l  sn11ll11ct;  will bc gntlicrctl and stored by fjvc
part,jcj~pnting  cspcrilacnt  s t a t i o n s . Each cxpcrimcnt  s t a t i o n
w i l l  servo as a dcposjtorp  for the 1~0 soils gathered for  th is
projccc. These soils wj,ll be used as rcfcrcl;cc  samples for
chemical  and physical dctcminations in the North Central
Kegjon. The five cooperating experiment  stations (I l l inois ,
l~ndiana,  Michigan, North Dakota and Ohio) ,should have their
soil samples  gathered and to the various cooperators by
July l? 1976. The SCS lab at Lincoln was also interested in
partici,pating  in this project. Each pa.rticipant  should run
tests  on t.he soils and be completed width these t.ests by
July 1, 1977. After all data is gathered it should be
forwarded to Ohio where the results will be compiled and a
report written.

8. Soil Taxonomy Committee

There has been little activity with respect to thins
c.ommittec  since the last meeting of NCR-3. Current 



d . On October  28 31~d 29, 1976 thcr NC-109 Comlmjttcc
will rlrect~ a t  tbc Iloli~day  I n n  at lhjdp,cton, Mi~ssouri.

c. The  t\do N C R - 3  r”prcscntatives  to tbc N a t i o n a l  Ir’ork
Planning Conference of  the Coopcrat.ivc Soil  Survey
a r e  l’.C. Westin and R.II. R u s t . This conference
will  be held in Orlando, Flbrida on January 30 thru
February 4, 1977.

The meeting adjourned at 11:45 a.m. on May 6, 1976.

Rew$,;y  ,,s,y;gteJ,

ouglIt, D.  Malo
Act ing  Secretary  for  F .C.  Westin



NORTH CENTRAL FZGIONAL TECHNICAL WOKK-PLANNING CONFERENCE
May 3-7, 1976

Traverse City, Michigan

Thursday, May 6. 1976 -- Maurice Stout, Jr., Chairman

8:00 A. M. SOIL INTERPRETATIONS Discussion Leader:

Frequency of S-5 update -- How handled and
must series description be updated each time.

Coordination progress on K6T's, woodland and
capability classes, cropland yields and prime
land.

Procedure to follow in adjusting computer tables
-- How much adjusting can be done.

Computer rating program.

The SCS-SOILS-5 form and management of soil
survey interpretations.

9:00 A. M. SOIL POTENTIAL Discussion Leader:

Developing soil potential guidelines --
Maintaining consistency between survey areas
and states.

9:30 A. H. PROJECT SOIL SURVEYS Discussion Leader:

When should the descriptive legend be submitted
to Lincoln.

Format of field correlation when submitted.

Can mapping unit symbols in computer tables be
in numerical order but out of Alpha sequence.

Timely obtaining of aerial photos.

Financing of project soil surveys after FY 1978.

Project soil surveys -- A stimulant to other
disciplines.

4
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'Thursday, May 6, 1976, Maurice Stout, Jr., Ch;~irman

1 O : O O  A. M. Break

IO:30 A. M. MA?' COMPILATION AND FINI- Discussion Leader: Post

Quality of recently finished maps.

Experiences doing compilation and finishing
concurrently during the survey.

1l:OO A. M. CASPUSS Discussion Leader: Smith-_I

Project vs. nonproject surveys -- How handled. stout

Does CASPUSS determine level of state funding. Bartelli

When and how updated. Smith

11:30 A. M. GENERAL Discussion Leader:-_I_ Hinkley

Need for soil specialist two-week progressive Culver
correlation workshop.

status of AMS. Bartelll

Can and should the Soil Survey Manual (5th draft) Sinclair
be field tested more.

Cart the development of the National Soils
Handbook be accelerated.

Bartelli

Procedure to follow in reporting accomplishments
in July-October 1976 interim period.

12:OO - Lunch



NORTH CENTRAL REGIONAL TECHNICAL WORK-PLANNING CONFERENCE
May 6, 1976

Traverse City, Michigan

Summary of Meeting with Federal Agencies e

Participants included personnel of the Soil Conservation Service; other
.

federal agencies; Lindo Bartelli. Director, Soil Survey Investigations;
and Marion E. Strong, Director of the Midwest Technical Service Center
and field representative of the Midwest states. Neil Smeck, Ohio State
University, represented the NCR-3 membership. Robert Turner and Steven
Holzhey of the NPSC sat in the NCR-3 meeting.

The following sunrmaries of discussion were presented during this
SeSSiOIl:

1. Form SCS-Soils-5 may be updated whenever new data are developed
or errors are noted. New data are promptly reviewed, approved,
and inputted into the computer bank so that it is available for
use. Corrections should be significant additions and not consist
of values less than the error of observation. All phases of a
series must be accounted for on the input form.

It is i~mpractical  to revise soil descriptions each revision of
the form SCS-Soils-5. It is also impractical to "print and
distribute" these forms each revision. The Soil Correlation
Unit is working on a scheme to inform all, states of dates and
record numbers of new data inputs. Printouts of most recent
data forms are available to all states from the Ames lab via
the SCU for a small cost--a fixed price of $15 per order and
$.50 per scs-Soils-5.

2. The coordination of K/T values for the Soil Loss Equation is
sti.l.1  incomplete. Apparent problems stem from values obtained
for scnne soils using the monograph and from rating all till
similarly. Soils having sandy loam and coarser-textured tills
having lower bulk densities should not be rated the same as
soils having finer-textured tills with high bulk densities.
It was pointed out that the rules for determining these values
may change.



.

.

3. The first tables generated by computer techniques contained many
‘zrrors, as evidenced by the great number of changes reconmlended
after a review by the states. This great number of adjustments
was caused, in part, by the incomplete and poorly prepared forms
SCS-Soils-5 and because each reviewer requested adjustments which
were relatively small and of low significance. Updates on the
forms SCS-Soils-5 have upgraded the data they contained and, as
a consequence, the tables need less adjustments of this sort.
We still receive requests to change values a point or two higher
or lower, as the case may be. Small value changes are being looked
at quite closely and may not get approved if not class determining.
Tables for these twelve states are improving and will become
even better the more the interpretative data on the SCS-Soils-5
forms are tested and updated. The data on these forms need to‘zrrors



8. TX Advisory SOILS-LI-12, Interpretations - Map Symbols and
Series Names in the Stub of Tables, April 26, 1976, provides
some relief when the alpha-numerical, sequence is violated by
name changes. The name of the series and the alpha symbol need
not be coordinated. Alpha symbols may be used in the same manner
as numerical symbols. The arrangement of map symbols and soil .

series names in the tables has been resolved.

9. The relationship of CASPUSS (scheduling) to project soil surveys *
was discussed. The dates on the CASPUSS must be real dates that
must be met if "project" soil survey philosophy is to be carried
out. The deadlines for completion of mapping, manuscripts to TSC_,
and map-finished sheets to Carto  must be met if the survey is to
be published within a twelve-month schedule. Tentative deadline
dates for manuscripts on the '78 and '79 schedules were announced.



1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12. Do not rate anything "good to poor".

Ml,SC

4/76-RMS

MANUSCRIPT NOTES

The first paragraph of each mapping unit is to be formatted as follows:
MmB2 Miami loam, 2 to 6 percent slopes, eroded. This gently sloping
soil is on . . . etc.

Interpretative groups shown at the end of each m.u. is not on a
separate line, is not indented, and is not in parentheses. (See TSC
LI-23 (Harris County, Texas) for a correct example.)

Use small "f" when writing fig. 10 in text.

Do not refer to other agencies in mapping unit descriptions.

Do not put slope in parentheses (for those units correlated without
slope as part of the name). Be sure it is given (verbally) in the
first paragraph of the m-u. description.

Lit. citations: submit only those~pages  of the "master list" that
have a reference (marked in red) that was used in the manuscript.

Have state information specialist review authors photos . . .
especially the cover  pictures.

Do not give ranges in characteristics in the mapping unit description.
They are too easily confused with "similar soils" (the surface thickness
range given for Miami loam, 2 to 6 percent slopes,,in the MTSC pilot
example, is a mistake).

Write only about those engineering uses that are relevant to the soil
being described--and that are important in the survey area. In other
words, authors should fit each s.0~1 description to the kind of soil
being described (its present use, plus a very realistic appraisal of
potential use and need).

Hyattsville does not plan to return tables to the state for review
after they have been edited. This makes it extremely important that
the tables are accurate before they are keyed into the Linolex.

When describing soil associations:
(1) do not give locations of associations
(2) minor soils should be located on the landscape (TSC LI-27 is a

poor example for these two items).
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S-5 Forms and Management of the Soil Survey

Background

1. The soil potential concept as developed by Dr. Bartelli
includes greater local flexibility in ranking of soils:

"The rating for a soil will not be standardized,
county wide. The same soil may have a different
rating within two separate soil survey areas.
Its position in order of degree of suitability
is determined by the ratings of other soils in
the area...." (Nat. Soil Sur. Conf. 1975. p. 114)

2. Plant growth in our interpretation program is subor-
dinate to non-farming interpretations. This situation
must and will be rectified shortly.

3. The next 10 years will see the completion of the standard
soil survey. In 5 years, senior SCS administrators will
be very much concerned with the activities of the Service
in the post mapping period. AES people are presently
concerned because their teaching and research must of
necessity be more future oriented than the activities of
an action agency such as the Service.

4. The present series description is designed for the use of
the small minority of the users involved in correlation
and not for the much larger user group concerned with
soil behavior prediction and potential evaluation: It
should be modified in format to contain more information
on the moisture and temperature regime of the series con-
cept and a broader spectrum of laboratory measurements
or estimates thereof.

5. The present S-5 forms do not contain several kinds of
pedological laboratory data (organic matter, clay, bulk
density, 15 bar retention, fertility P and K, extractable
bases, cation exchange capacity) that are generally
available and which are very pertinent to interpretations.

6. Maintenance of satisfactory quality of the S-5 forms
nationally has been seriously hampered by the lack of
national guidelines for the soil property data.

Suggestions

1. Separate the responsibility for quality control of the
S-5 forms into two parts: technical quality and kinds
of soil property data to be the responsibility of Soil
Survey Investigations; all other aspects to be the
responsibility of the Regional Correlation Offices.
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2. Revise the present soil series description to be more
useful for soil potential evaluation. A possibility
is attached. Have a draft for discussion at the 1977
National Soil Survey Conference and begin testing in
several MLRAS (one per administrative region?) in
calender 1977.

R.B. Grossman
4-26-76
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. On this page would have soil potential norms. Presently these
are on the lower part of page 3 and on page 4. This information
can be arranged in a more spatially economical format. I
would visualize little change in substance from current infor-
mation.

Prepared for MWRWPC, 4/28/76
R. B. Grossman
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Old Mission Peninsula Field Tow--I_ ______

On Wednesday afternoon, May 5, the group boarded buses for a trip
of about 25 miles, with four stops all on the Old Mission Peninsula, .
which projects 15 miles N.N.E., separating the two Grand Traverse Bays.
Stop one was at the 200-acre cherry orchard of Bill and Judy Harmon on
south- and east-facing slopes. Air drainage,

. .
trickle irarlgatun, pruning .

of branches below 4 feet, picking by mechanical shaking (two weeks alter
a chemical tr'eatment of the fruit to loosen it) were discussed. The tart
cherry crop is harvested in a two-week period. By double planting of
trees (12 ft. x 20 ft.), 15 tons of cherries may be produced per acre.
h tree pays for itself from age 10 to 25. Mechanical shaking shortens
the life of a tree by about 10 years. Orchards are planted in sod and
in as straight xwws (*or harvesting convenience) as approximate contouring
allow:;. Sweet cherries bloom before tart cherries and sell for more.
Other fruits grown in the area are grapes, pears, apricots and apples.
Because of the pressure for residential development on the Peninsula,
land prices and taxes are high on agricultural holdings.

Another stop was at a tart cherry specialty plant (Kroupa's, Inc.)
which handles 30 million tons of tarr  cherries per year. The harvested
cherries are placed in scattered vats of CaCO and SO brine where they
can be left two to 24 months. The brine char&s the &lor from red to
blonde. These cherries are brought to the processing plant throughout
the year for sort~img by size and quality. They are sold to specialty
compar.ies that color them for use as chocolate candy centers OP as
mar,ishino  red chewies.

A third stop was at a new vineyard and at the associated wine-
making plant and imported wine wholesale warehouse. German equipment
and methods are being used at this Chateau Grand Traverse grape culture
enterprise.

The fourth stop was at a profile of the Emmet sandy loam, a coarse-
loamy, mixed, frigid Alfic Haplorthod. The spoaic horizon seemed to have
faded considerably at the exposure. (Later in the conference a Typic
Haplaquod  profile slab was brought in from a wetland near Traverse City.)

Each participant in the tour was furnished with an excellent guide
book.
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REPORT OF COMXITTEE I-__

Rooting characteristics in relation to paralithic horizons and other root
restricting layers.

.
Chaw:_ Study the effect of paralithic horizons and other restricting

layers on root growth and distribution.

Brief Background of Committee I:-~- - . ~_~_~_~~__~_~~..  ___~~
does not correspond to a s&l

This is a new regional committee. It
committee. The objectives of this com-

mittee developed primarily as a result of:

1. Need to provide field soil scientists positive applicable guidelines
on uniform identification of paralithic horizons.

2. Need to study the distribution and implication of roots in paralithic
horizons and other restricting layers on root growth and distribution.

3. Need to study the definition of the Cr horizon and the field applica-
tion of the criteria used to define this horizon.

A field study of soils having paralithic horizons was conducted in November
of 1975 jointly between the Nebraska Soil Survey Staff, the South Dakota
Soil Survey Staff, and the Lincoln Principal Soil Correlator's Office. A
similar kind of field study was also made this past year by the South Region
in North Carolina and Virginia. Reports of these two field studies on para-
lithic horizons are included as a portion of Committee I report.

Committee Members: Chairman - James R. Culver------~-_
Vice-Chairman - Sylvester Ekart

Steve R. Base
James R. Boyle
Rex L. Carey
Marvin L. Dixon
J. B. Fehrenbacher
Henry D. Foth
Robert B. Grossman
Roger Lee Haberman
N. Holowaychuk
G. E. Kelley

William E. McKinzie
stew Messenger
Ival  0. Persinger
Sam J. Ross
Stephen G. Shetron
H. Raymond Sinclair, Jr.
Miles Smalley
Maurice Stout, Jr.
Donald A. Yost
Larry D. Zavesky
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Recommendations:-~
L

1.

2.

;I.

4.

5.

Reconrmend bulk density of soil series be added to SCS-SOILS-5 forms
by layers.

Recommend that the statement concerning roots in the definition of
paralithic contact and Cr horizon be amended to permit roots in filled
cracks spaced at 10 cm. or greater. IThe 10 cm. rule be modified to
include such bedrocks  as fissile shales as meeting the requirements
for Cr horizons.

Reconrmend  partially weathered, fractured, altered materials such as
shales, siltstone, and sandstone with cracks less than 10 cm. apart
and having more than 10 percent volume for rooting, not be included
as Cr horizon.

Recommend information on distribution and amounts of roots be encour-
aged in pedon



Committee Discussion: The comments and remarks included in this report
~~~~?%on of correspondence and/or telephone discussions with
committee members. A letter from the Chairman, and Vice-chairman was
sent to all committee members for their response. A copy of this letter

.

is provided as Attachment No. 1. We have attempted to summarize comments
from each state and included them as part of the report proper. Copies .
of response letters make up Attachment No. 2. The Chairman and Vice-
Chairman wish to express their appreciation for the positive, cooperative
assistance provided by committee members.

1. Kinds of rootirtglimitations noted by members of committee

A. Bedrock - lithic vs. paralithic

(1) Shallow or moderately deep
siltstone

(2) Shallow or moderately deep
or other kinds of bedrock.

to shale, limestone, sandstone,

loess or glacial till over shale

B. Shallow or moderatley deep soils over sand and/or gravel.

C. Dense till

D. Claypans

E. Fragipans

F. High sodium content - nattic horizons

G. Fine sandy loam, silt loam and loamy fine sands horizons over
loamy sand to loam tills.

2. Definition of mechanically root-limiting zones and comments on.-
soil consistence__

Dr. Grossman has suggested the following guidelines for defining
mechanically root-limiting zones and remarks on soil consistence:

A. Definition of mechanically root-limiting zones -

"We very much need more attention to root-limiting contacts defined
as that independent of horizon genesis, taxonomic diagnostic
horizons, or nature of material deposition. These contacts should
be defined on properties of the soil alone. I have worked on a
definition of mechanically root-limiting zonas:

(1) Structural expression exceeding weak is restricted to units
with a repeat distance greater than 10 cm., and either the
bulk density of the moist fine earth is equal to or greater
than 1.8 or the micro-penetration resistance when wet is
equal to or greater than 5kg.;



.

(2) A fragmental zone if it underlies a non-fragmental zone:

(3) A zone with less than 10 percent passing 0.1 mm. on a less
than 2 mm. basis if it underlies soil material that is non-
fragmental and not sandy or sandy-skeletal.

Micro-penetration resistance in this proposal is based on insertion
of l/4-inch diameter rod, l/4 Inch. The criterion of 5 kg. is based
on the work of Campbell st (1974)."

B. Soil consistence -

Consistence description has undergone major change in the current
draft (5th) of the Soil Survey Manual from the previous draft. Classes
of micro-penetration resistance and the test for strength of platy
fragments have been dropped. Incorporating of soil-water state in the
morphological description has been made vague. These matters are very
pertinent to prediction of root distribution and to the description of
peralithic material. Micro-penetration resistance is particularly
pertinent, since penetration resistance is the most common measurement
employed to obtain a measure of soil strength for relating to root
growth.
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COi%IENTS FROX COFBIITTEE  MEMBERS BY STATES

KANSAS :

.
1. There have not been studies on the effect of paralithic horizons on

root growth and distribution in Kansas. Some studies on root distribu-
tion of native grasses have been made. .

2. There is a problem with determining depth to paralithic contact in
certain parent materials. Specifically these are the calcareous  shales
and/or chalk of the Greenhorn limestone and Niobrara formation of
Cretaceous age and the silty shales, siltstones, and very fine felds-
pathic sandstone mainly of the Whitehorse  sandstone, Cedar Hills
sandstone, and the Salt Plain formation of Permian age. Moisture
conditions effect the root penetration in these materials, for instance
when dry they are hard to penetrate sometimes even with a spade;
however. when moist they are easily penetrated. Under cultivation,
fragments of these materials which are sometimes brought to the surface
break down in a short time through normal weathering processes.

NORTH DAKOTA:

Worksheet was sent to field soil scientists and the information
recorded reflects their individual observations.

OHIO:

1.

2.

3.

ILLINOIS:

1.

2.

Studies on rooting characteristics have been limited.

In Ohio, fragipans and soft bedrock are the primary root
layers. Most glacial till is also sufficiently dense to
root restriction.

restricting
Ca"se some

Worksheet for Ohio lists only the major acreages of soils having either
a fragipan or soft bedrock layer. No soils formed over hard bedrock or
glacial till are included.

We have a continuing severs problem of oak mortality on Morley silt
loam when the natural forest understory is replaced by grass as in parks,
pastures, etc., and especially when residential development encroaches.
The problem seems to be physiological since in virtually all cases no -
disease such as oak wilt can be blamed. As a consequence of the magnitude
of this problem, The Morton Arboretum has for several years supported
research on ecosystems involving Morley silt loam. Dr. Virgil How, -
Western Illinois University, has directed research on root distribution,
soil microflora, and mycorrhizae_

Dr. Steve Messenger has been monitoring foliar chemical elements, soil
moisture and available nitrogen forms, and has considerable stable soil
proberty data as well. Evidence indicates two selective plant root
barriers, one in the upper B and one in the C.



'XCHIGAN:
1. Work in the general area being conducted at Ford Forestry Center, A

National Park Service study on Isle Royale being made to correlate soil
and forest types on burned-over areas (soil No. 4 on worksheet No.2).

2. The first three soils listed on the worksheet #2 contain a fragipan with
varying degrees of hardness within and between.

3. Suggested the following:

A. Regional compilation of soil series which contains paralithic or
root restricting horizons - occurance i.e. climate or vegetation.

B. Minimum criteria for a root restricting horizon. i.e. fragipan
morphology of horizons with respect to regional occurance.

ILLINOIS:
1. Some excellent recent research work in this area has been conducted at

the University cf Illinois by Drs. Fehrenbacher, Ray and Alexander,
Selected sections of a few of their publications are attached to this
report for reference.

2. The general groups of soils that limit root penetration for Illinois
are as follows:

A. Thin loess or drift on shale - paralithic contacts

B. Fragipans

C . Claypans - improved fertility overcomes quite a bit of the root
restriction.

D. Dense till

E. Shallow to gravel

F. Shallow to bedrock - limestone and sandstone.

3. Except for the claypans, Illinois has had very limited success in
providing remedies to modify the effects of these limiting horizons or
layers on root distribution.

MISSOURI:
1. "Nearly 75% of the soils in Missouri (33,000,OOO acres) fall in one of

. the categories mentioned in your letter on root restriction. Enclosed
is a copy of the ML&X's for Missouri. Ml12 and Ml13 areas are dominated
by fragipane at 20-30 inches. N116 has cherty soils and rock outcrop
or bedrock at 20-40 inches. Ml09 has high bulk density glacial till.
0131 has sodium soils along with all the other problems."

2. Root restricting layers have been considered in a system of evaluating
soil for crop production entitled "Productivity of Missouri Soils".
Different subtracting quantitative values have been assigned by
(1) depth of root penetration; (2) layers partially restricting roots;
(3) layers completely excluding roots.
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OUTH DAKOTA: Department of Interior, Bureau of Indian Affairs

Suggest consideration should be given to soils having natric horizons as
they do restrict root growth and distribution when they occur in the upper
portion of the rooting zone. 1

MISSOURI:
.

Please refer to the attached correspondence from Dr. Grossman. Bob's
comments relate to some of the work done in Missouri and provides some
good thoughts on identifying and characterizing root characteristics.

NKBfuSKA: J. E. h'eaver, Professor of Plant Ecology, University of Nebraska, has
done extensive work on study of rooting patterns of native grasses.

Ascertaining the depth to a paralithic contact based on current definitions
in soil taxonomy is often difficult. Soft sandstones of the Ogallala
formation and soft siltstone in western Nebraska are extensive. Extensive
land leveling for irrigation often exposes small outcrops of siltstone or
sandstone. These materials are readily rippable and after a few years of
deep plowing, additions of fertilizers and irrigation, the nature of these
exposed areas is drastically changed and productive crop yields are attained.

I



SOILS - Field Study Trip - Paralithic Contacts and
Underlying Materia1.s in Nebraska and South Dakota

To Participants

Summary :

Soft bedrock materials are often mistakenly designated as
soil when they are soft, have textures similar to overlying soil ,
or consistence that makes recognition diff icult  when “digging” a
pedon overlying such material. Despi te  s imi lar i t ies  to
unconsolidated soil mater ial , plants growing in soils having
these materials within 25 to 100 cm. differ in kind and amount
from soils deeper to bedrock. Root numbers are not always
re l iable  i,ndi,cators  o f  presence  or  absence  o f  para l i th ic  contacts
because many are relic and may be of several previous seasons
growth. Engineering properties of  these material  also differ
f rom so i l . They are harder to estimate in that they are
general.l,y more subject to change by pretreatments  prior to
analysis . Plants, however, do strongly reflect even the barely
detectable  phys ica l  d i f ferences  f rom so i l . Observed native
species react to the soft materials much as they do to lithic
contacts . 50th composition and vigor reflect  root zone
restrictions in materials having penetrometer readings that do
not  re f lec t  s trong  contrasts  in  in -p lace  s trength . Roots do
penetrate through disruptions in the original rock structure,  and
along horizontally cracked bedding planes. This implies that:

(1) Very soft  bedrock does l imit the rooting zone,

(2) Soil  strength is  not adequate to resist  root penetration
if  the roots were attempting to grow into the soft  material ,

(3) Observed native species can root to depths below the
contacts when favored by root environment,

(4) Only cracks in these soft  materials are conducive to
such root penetration.

Non-uni form ident i f i cat ion  o f  paral i th ic  contact  ar ises
largely from non-uniform emphasis on key points in the
d e f i n i t i o n . Emphasis on strength excludes from the definition,
mater ia ls  that  restr i c t  roots . Emphasis on root zone includes
materials that are easy to dig. In the soils observed, the most
useful  distinction is  based upon the root zone. Applied in this
way,  the  def in i t ion  o f  paral i th ic  contacts  needs  l i t t le  ad just ing
except to include bedrock such as fissile shales having many
partings and cracks and qualify amounts of roots permitted.
Rules of application must permit some increase of roots in cracks
of the underlying material ; particularly in the more fractured
upper few inches. In addition, soft  bedrock such as f issle
shales must be accepted and the 10 cm. requirement waived. S o i l s
having paralithic contacts and soft underlying bedrock must be
evaluated undisturbed and in place. Additional study and data is
needed to support or disprove these observations and tentative
plans have been made.
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Recommendations:

(1) That  e i ther  the  def in i t ion  o f  paral i th ic  contacts  be
amended or  that  ru1.e.s  of appli,cation  be devised to adjust the
a p p l i c a t i o n  o f  t h e  d e f i n i t i o n .

(2) That the statement concerning roots in the defini~tion
of paralithic contact and Cr horizon be amended to permit roots
in fill,ed cracks ,  and

.

(3) Allow a subdivision of  the underlying material (Crl and
Cr2). Both Crl and Cr2 would qualify as underlying material and
the  paral i thic  cont.act  would be the top of  the Crl providing thins
horizon was two-thi~rds or more soft rock mass with less than
o n e - t h i r d  q u a l i f y i n g  a s  soi. f ines . Also a few to common roots
in the CrI along wi.th increased  f racture  o f  mater ia l  and less
than 10 cm spacing. Roots would be in cracks only and would
dimini,sh  to few or none in the less altered portion.  Permit only
few to none rooting: in the Cr2 with cracks spaced 10 cm. or
greater .

(4) Pecognizc t h a t  t h e s e  m a t e r i a l s  y i e l d  l e s s  m o i s t u r e  in-
p l a c e  t h a n  similar-.textured  so i l  f ines . Apparent ly ,  roots  fa i l
to penetrate the softer materials for reasons other than
strength. This points to available water as influenced by
p o r o s i t y , and pore  s ize  d istr ibut ions  and as  part ia l ly  re f lected
by bulk density and water retention difference.  To support this.

(5)  Existing data is being researched for values to further
qualify this statement. Plans are tentatively made to collect
additional samples for testing the water holding capacity,
available moisture,  and bulk density. These data would assist in
evaluat ing  the  e f fects  o f  these  so i l  qual i t ies  a lready  observed
in kind and amount of vegetation supported by series Kadoka,
Keota, and Epping or Morton and Farland which have soft bedrock
at  d i f ferent  depths .

(6) The 10 cm rule be modified to include such bedrocks as
fissile shales as well as the more fractured and weathered
materials cited in the Crl  horizon discussion. Pierre , C o l l i e r ,
Graneros and similar shales having thin elongated platy parting
that are closely packed in place would qualify as materials
under ly ing  paral i th ic  contacts . The density and available
moisture is even more contrasting in these materials than more
loamy shale. Generally these will be clay textured when ground.

(7) That some soils having dense and compact ti l ls  with a
high bulk density be included as having paralithic contacts and
qual i fy ing  under ly ing  mater ia ls  when occuring  within 100 ems of
the surface. The effect  of  dense compact t i l ls  is  often greater
on AWC and plant growth than were qualified paralithic contacts.
These ti l ls  would also be designated to Cr horizons. The English
Soil Survey Field Handbook, 1974 uses Cr designations for “some
except ional ly  hard  and dense  g lac ia l  t i l l s ” . I t  in fers  that  they
w o u l d  al~so recognize a paralithic contact in soils having these
tills at depth less than 100 cm. The designation Cr could be
used at any depth. ^



This fi~eld study was held because of the (1) lack of  uniform
recognit ion  o f  paral i th ic  contacts  and character is t i cs  under ly ing
mater ia l  and (2) because of  the resulting variation in
c lass i f i cat ion  and interpretat ion  o f  s imi lar  so i l s  which
seemingly have paralithic contacts and simi.lar underlyi,ng
mater ia ls . The area of study was the grassland areas of western
and central Nebraska and South Dakota. Observed were the rooting
characteri,stics  of  natural herbaceous plants growing in soils
thought to have paralithic contacts and continuous coherent
underlying materials. Kinds of plant communities were compared
with depth to paralithic contacts, density of  roots and rooting
c h a r a c t e r i s t i c s , and character of the contact and underlying
mater ia ls . The  f ie ld  invest igat ion  cons idered  the  e f fect  o f  so f t
bedrock on the performance of soil for growing plants and for
engineeri.ng purposes. The conclusions gained from the study are
to be used in developing (1) better  understanding  o f  paral i th ic
contacts and the underlying materials,  (2)  better rules of
appl icat ion  o f  the  def in i t ion  o f  paral i th ic  contacts  and
character is t i c  under ly ing  mater ia ls  (Cr), (3) and more uniform
class i f i cat ion  and interpretat ion  o f  so i ls  having  s imi lar
boundaries over soft  underlying bedrock.

T h e  fol,lowing def in i t ion  o f  a  paral i th ic  contact  i s  taken
from the Prel. imi.nary  , Abridged Text Soil Taxonomy, October 1973:

“A parali~thic  ( l i th ic - l ike)  contact  i s  a  boundary  between
soil  and continuous coherent underlying material .  It
differs from a lithi~c contact in that the underlying
mater ia l , i f  a single mineral, has a hardness by Mob’s scale
o f  <3. If the underl,ying  mater ia l  i s  not  a  s ingle  mineral ,
chunks of gravel-size than can be broken out dispersed more
or less completely during 15 hours of end-over-end shaking
in water or in sodium hexametaphosphate solution and, when
moist , the material can be dug with difficulty with a spade.
The material  underlying a paralithic contact is normally a
partly consolidated sedimentary rock such as sandstone,
sil,tstone,  marl ,  or  shale , and its bulk density or
consolidation is  such that roots cannot enter. There may be
cracks in the rock, but the horizonal spacing between cracks
should be 10 cm or more.”

In addition, Chapter 1, Page 4, of same Abridged Taxonomy,
first paragraph deals with the soil  we classify. In describing
the  lower  boundary  o f  soi. the following is quoted,  “In a few
places where it contains thin cemented horizons that are
i,mpermeable  t o  r o o t s , soil  is  as deep as the deepest horizon.
More commonly, soil  grades at its lower margin to hardrock or to
earthy material  virtually devoid of  roots,  animals,  or marks of
o t h e r  b i o l o g i c a l  a c t i v i t y . The lower l imit of  the soil ,  there
f o r e , is normally the lower l imit  o f  the  b io log ic  act iv i ty  which
generally coincides with the common rooting depth of native
perennial  p lants . ”

Advisory-Soi~ls-15  from William M. Johnson. Deputy
Administrator for Soi~l Survey dated June 13, 1975 on the Use of
Cr to Designate Subdivi,sion of the C Horizon states that the
d e f i n i t i o n  o f  a  Cr h o r i z o n  i s :  4i
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,‘Cr - mineral horizons or layers of weathered bedrock and
sapralite  such as granite or partly consolidated soft
bedrock such as sandstone, siltstone or shale with bu1.k
density or consolidation such that roots cannot enter.
The material can be dug with difficulty with a spade and
chunks of  gravel-size will  disperse more or less completely _
in overnight shaking wi,th water or sodium hexametathosphate
so lu ion . This horizon layer is  equivalent to the material
underlying the Paralithic contact of Soil Taxonomy
underlying Soil Taxonomy.”

From these three authorities, it is apparent that the
presence of a paralithic contact is depended upon the character
and definition of  the underlying material . A paralithic contact
is a boundary between soil and the continuous coherent underlying
material  which is usually of  geologic origin. Much of the
di f f i cul ty  exper ienced  in  c lass i f i cat ion  and interpretat ion  o f
soils havi,ng underlying materials such as these is caused as much
as from differing rules of  application than from omissions in or
fai,lure o f  the  defi,nition. The definition used in Soil Taxonomy
descri.bes  the  under ly ing  mater ia l  as  fo l lows :  (1) cont inuous ,  (2)
c o h e r e n t ,  (3) <3 Mohs scale for hardness,  (4) d isperses  with
shaking, (5)  can be dug, (6) i s  o f  part ly  conso l idated  r o c k ,  (7)
bulk density and/or consolidation does not permit roots to enter
but, (8) there may be cracks with horizontal spacing between
cracks 10 cm or more. The observations of  this f ield study will
be discussed in terms of  these parts of  the definition in
addition to other features which we feel will determine whether a
soil  has a paralithic contact or not.

The following general observations were made:

(1) Observers more readily designated the underlying material  as
rock than acknowledged a paralithic contact. This was mostly
because of the softness of the underlying material and because
rooting was observed in the material of the zone called “rock”.
Close observation indicated that these bedrocks are consolidated
even though relatively soft  and easily d u g . The penetration of
roots within these layers is  restricted to cracks,  even in cases
where material had strengths less than 0.5 kg/Cm2 by penetrometer
reading.

(2) The number of roots observed was often times misleading
because in many instances, a high proportion of roots were dead
and relic from previous growth periods. The abundance of roots
is often misleading and represents the l ine roots of  the current .
season plus the dead relicts of  several  seasons.

(3) The shape and kind of roots observed ranged from those
having a even round cross-section to very flatten ones with
irregular  cross -sect ions . Both primary and fine hair-l ike roots
were observed ; both in desireable rooting medium and generally
mis-shapen primary roots having fewer root hairs in snug cracks.
Where cracks enlarged and contained soil masses, roots rounded
out and, in general, increased in number of root hairs.

(4) Observations of  the kind and amount of  vegetation indicated
di.fferences are caused by the character of the underlying
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mater ia l . l’he  variation depends on the closeness of  the soft
rock to the surface and/or the density of  the materi.al.
Vegetation of  soils  having soft  bedrock relative close to the
surface differ greatly in kinds and amounts from those having
none. This is thought to be due to combinations of differences
in water holding capacity,  available water,  and the density or
packing (consolidation) of the bedrock materials even though they
are soft and are easily textured when disturbed. Underlying
materials had considerably less strength than indicated by Mob’s
3 scale. Most observers concluded that the real  dif ferences of
these materials from soil were in the available moisture and
related amounts and size distributions of pores in place and
undi,sturbed. The general conclusion was that the soft rock did
not hold or yield water in the same manner as pedegenic soil
material nor would roots penetrate as readily.

(5) The precise boundary of  the paralithic contact was vague in
many pedons observed. The soft bedrock material,s  have thin zones
of weathering. Bedrock is  apparent in cross-section. The upper
zone is fractured more than the lower. The fractures are
genera1l.y closer together than 10 cm. and this zone contai,ns
increased number of primary roots and root hai.rs in cracks, but
considerably less than in the overlying soil  horizon. Plant
roots decrease considerably in the lower zone and are mostly
primary with few to none fine root hairs. The roots in both zones
are concentrated along cracks and fractures and do not penetrate
the soft rock mass. Cracks were mostly less than 10 cm apart in
the upper part and greater than 10 cm. in the lower part.
Observers concluded that Cr designation should be used for both
zones and subdivision designations should be as Crl and Cr2.

(6) The fact that these bedrocks are  so f t  has  a lready  been
c i t e d . When dug, the soft materials fracture and crush as any
similar unconsolidated material  of  the texture. From the surface
downward, these soft  rocks dig and textures l ike soil . The true
character of these underlying materials is hinted at by kind and
amount of the native vegetation, and growth of tame crops, but
the rock character is  evident in a cross-sectional view or a cut.
The soft bedrock is easily dug by equipment but less so than
unconsolidated soil  material . The statement, “dug with
d i f f i c u l t y ” is relative and misleading. These soft rocks dig
with less diff iculty than material  having hardness greater than
Mob’s  3 but with more diff iculty than unconsolidated soil
materials of  pedogenic origin.

(7) These materials are coherent in place but become less so
with increased ha,ndling. The mass to be more or less massive in
place  - except for cracks - and breaks to both angular and
subangular blocky fragments that a seemingly the same color
crushed. They lack definite ped faces and surfaces are not
co lored  except  at  t imes  a long  vert i ca l  cracks  f i l led  with  so i l
fi.nes.

(8) These underlying materi,als  are continuous and broken only by
fractures and cracks of the rock. Shales such as the Pierre
fornlation or the Graneros are excluded from the definition of
paralithic contacts by not having continuous underlyi.ng mater ia ls
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with cracks not closer than 10 cm. apart. These are fissile
shales with thin platy partings 1 to 10 mm. or more in thickness
and much longer and wider than thick; but considerably closer
spaced than the 10 cm. Hoot penetrate between partings of the
upper few centimeters but are pinched off by the close-spaced
arrangement of the overlapping plates as effectively as materials _
both massive and of high bulk density. These bedrock should also
be included as underlying material to paralithic contents.

.
(9) These materials will shake and disperse.

Maurice Stout, Jr. Principal Soil Correlator
Midwest Hegion

Participants

Larry Zavesky, South Dakota
Hobert Hadcke, South Dakota
Mike Stout, TSC, Nebraska
James Culver, Nebraska
Marvin Dixon, Nebraska
Stephen Molzhey, TSC, Nebraska
D. L. Bannister, South Dakota
Dale Gengenbach, Nebraska
Charles Mahnke, Nebraska
Orville Indra, Nebraska
Larry Ragan, Nebraska
Tovid Olliva, South Dakota
Gayle Wentling. Nebraska

cc: Mel Williams, WTSC
J. D. Nichols, STSC
John D. Rourke, NETSC
J. E. McClelland
Klaus W. Flach

Attachments

46

48



. 'SOILS - Saprolite and P.aralithic Contact Study - VAlC~ Gctobcr ?, 1875
North Carolina and Virgj~n-in  - September 2-5, 1975

This joint st;udy trip was initi,ated to study the nature and character of
saprolite and its relationship to paralithic contact as defined ir, Soi~l
Taxonomy. Ufiifor,m recognition of a parelithic contact by all soil
sisientists  is paramount in soil classification. It determines not only
soil depth and series control section, but also control~s the depth at
wb!icbl base saturation is measured in differentiatizq  Ultisols from
Alfisols. This is of particular impOrtanCe  in the Piedmont Plattlau where
most of the soils have formed in varying thicknesses of materials weathered
fron, acidic and basic rocks.

A total of nine profiles were studied. The first six sites were in North
Carolina and the last four in Virginia. All observations were in deep
pits that had beol; excavated prior to the study.

Soils examined were selected to illustrate variability of thickness,
degree of weathering o,f parent rock, and different kind of parent materials
characteristic of the Piedmont area. Profile descriptions were available
at all sites, however for illustrative purposes, only three descriptj~ons
are attached to this report. The three descriptions were modified slightly
to suggest a format for describing saprolite in soil descriptions. Soils
studied and depth of observations were as follows:

Soil Series- Location

White Store Durham County, NC
Madison Wake County, NC
Helena Vance County, NC
Iredell* Vance County, NC
Wilkes 'fence County, NC
Vt3llC‘Z Vance County, NC
Pacolet* Iunenburg County,
AshlarW Lunenburg County,
Poilldcxter Variant Lunenburg County,
Goldston Lunenburg County,

Depth of
Observations

72"

a;::

62"
54"
74"

VA 60"
VA 38”
VA 47”
VA 3p” .

*Pedon descriptions attached

.
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spplyjn(:  t.hc def‘i~i,tions to the pedons  observed Ian this study, we arrived
Lhc foll.ocirq o:,sf:rvatir,ns and conclusions.

Wcb::tcr’s dirt.:ioriary defines  soprolite a s “disintegrat?d  somewhat decom-
posc!~~l  ,-ovh  that l i e : : in its original place.” The fol lowing mow rcstric-
tivc dicfirlitioll  is found in t,he “Glossary of Geology” which was edited
by ~.~~r~:ai-ct  Gary, Robert McAfee, Jr., and Carol L,. Wolf, and published
by the American Gyologicol  Institute, Washington, D. C., ly/2.
“Saprolitc. A soft, earthy, clay-rich, thoroughl~y  decomposed rock
f;rmed in pl~aci:  by chemical weathering of igneous and metamorphic
rocks. . . . ..thc cola? is commonl,y  some shade of red or brown.” To equate
the upper bcundary of saprolite with a yarnl~ithic  contact is an error.
A p7ralithic  contact is fouud only i,ll some saprolitc.

Hooting pattern, alon with bulk density and consolidation, are the
ixportant  clues in distinguishing  between saprolite that contai,ns a
pfirtllithic  contact and t.hst  which does not. The point where the sapro-
li te ins euch that i t  essential ly  stops ’ root penetration or expansion
of root diwnetcr with root growth in pores or cracks is corlsidcred  a
paralithic contact. Roots may penetrate cracks, but the horizontal,
spsc>,ng between cracks is 10 cm (11 inches) or niore. In the absence of
roots or at depths greater than normal rooting depth, it is necessary
to make a detailed evaluation of the kinds and amount of pore space.
Continuity of tubular pores indicate continuous passages are available
for liquid, gases, and life in the soil. Their ahsrncr is indicative
of the material below a paralithic contact.

Saprolite  that does not contain a paralithic contact should be treated ’
BS s o i l . It should be designated .ss a C or B3 horizon and appropriate
interprctntions  crltercd on the Form SCS-SOIIS-5.

.
Saprol~itc  below a paral,jthic contact should be trrat,rtd  ns riot,-soil. I t.
Shou1cl be dcsi~~i~ated as a Cr horizon and t.rr!nl.wl a:‘ wtta1,hcrr.d  b<!rlrock
(:J!i) i 1~1  compl ct i rq: tllr:  2”orm S,CS-SOILS-5.







Worksheet 9175

EXTENT OF SOILS WHICH L.. ROOT DISTRIBUTION

state Illinois

Approximate Landscape Position
Soil Series Classification Acreage parent Material
Shallow to limesrone,

1. i.e. Dubuque
Ty@-silty, mixed, mesic,

arl&&&lfr 450,000 (Total) Thin lows on sideslopes over LS

Thin loess on
2.

Shallow to sands one,
i.e. Wellston

Fine-silty, mixed, mesic
Ultic Hapludalfs 305,000 (Total)

sideslo
g
as

ov r ss
I

5.

6.

b 7.

-c 8.

9.

gl0.

Hardness of Parent Depth to Paralithic Observed Root Maximum Depth to Dominent  Kind
Material Horizon Distribution in Which Roots Have of

(Rippable or Hard) (O-20". 20-40" or 40-60") Paralithic Horizon 5 Been Observed Vel?etation

1. Sea reprint attac@ed

6.

7.

8.

9.

IO. . .



h'orksheet W; ’

EXTENT

state Illinois

Soil Series

1. Morley

2.

3.

4.

5.

6.

7.

a .

9 .

1 0 .

Hardness of Parent
Material

(Rippable or Hard)

I



EXTENT OF SOILS WHICH L: : ROOT DISTRIBUTION

state Kansas

Soil Series
Landscape Position

ha1

Hardness of Parent Depth to Paralithic Observed Root Maximum Depth to Dominent  Kind
Horizon Distribution in Which Roots Have

Paralithic Horizon Been Observed Venetation

1.

2.

3.

4.

5.

6.

7. oaks

8.

9.

10.



FXTENT OF SOILS WHICH LI : ROOT DISTRIBLITION

state Kansas

Approximate Landscape Position
Soil series Classification AWXage Parent Material

ll. Kinnfisher
/ fine-silty, nixed T

Udic Argiustoll 15,000 silty and/or clavey shale
/

Y. Kipson 1 loany iriixed T Udorthentic
Haplustolls

/
ao,ooo calcareous silty shcles

! I
U. Lancaster j fize-loamy,  mixed M :&ox / 20.000 sandstone & sandy shale

14. Lxien

l.5. Minnequa

16. Nashville--
U. Nibson

IS. Niotaee

i lozrzy, tied T Typic Haplustolls / 3,000 sandstone, siltstone or sandy shale
fine-silty.  ~&~,(~~~~~or&ents  / 25,000

!
caalk, marl, limestone

ime-silty, mi d T
I& Haplustolls 40,000 siltstone

lo=y, carbonatic Y
Entlc ksplustolls 15,000 Interbedded shales & soft limestone

fine, montmorillonitic T
s 25.000 shales.edded/limestone

L?
19. Owens

w VI,
v1 20. Quinlan

clayey, mixed T Typic Ustochrept 15,000

loamy, mixed T Typic Ustochrepts 75,000

clay shale

weakly consUidstes  sandstone

Hardness of Parent Depth to Paralithic Observed Root Maximum Depth to Dominent Kind
Material Horizon Distribution in Which Roots Have of

(Rippable or Hard) (O-20", 20-40" or 40-60") Paralithic Horizon Been Observed Vegetation

1.

2. sses

3.

4.

5.

6.

7.

8.

9.

IO.





EXTENT OF SOILS WHICH Li..lT ROOT DISTRIBUTION

state xichigan

Approximate
Soil Series

Landscape Position
Classification Acreage Parent nateria1

1. Kinde Typic Hapludalfs fi-lo mixed mesic (well drained) Compact loam till

2. Grindstone Glossaquic Hapluddfs fi-lo mixed ~ssic (mod. well drained) " " "

3. Shebeon Aeric Ochraqualfs fl-lo mixed mesic (somewhat poorly) 9, ,I 1,

4. Aubarque /Aeric Haplaquepts fi-lo mixed (talc ) mesic (somewhat poorly) " " I'

5. Aubarque gray sub oil " " " " " " " (poorly drained) " " "

6. Munksing Alfic Fragiorthods co-lo mixed frig d West. U.P. Fragipan inhibits roots

,. Skanee Alfic Fragiaquods  co-lo mixed frigic West. U.P. II I, ,*

8. Iron River Alfic Fragiorthods 11 11 1( w u 0 ,, 11

0 9. Baraga Alfic Fragiorthods n n " ,t 0 ,t
-0

II I,

10. Wakefield Alfic Fragiorthods fi-lo 11 11 It 1' II ,I ,1
3

I”;~~f~f:::“~ ,-::~~~~:i:l:lt,, ‘*$~~;;~G+ /* fy=.;~:::s:i’ i ;;:;j:;;::

1

2 . 24-40" 11 II 11 ,!I, It ,1

3. 24-40" 11 9, ,, I, ,, ,, ,t

4. U-24" I, !I I, II,, 11 ,I

5. 11-20" II 11 9, I, 1, I, 9,



EXTENT OF SOILS WHICH LluiT ROOT DISTRIBUTION

state ?lichigan

Soil Series
I

Classification
Approximate

Acreage

1. Baraga / Several t h o u s a n d

7 Iron River Several thousand

3. Champion

4. Unknown

5.

6.

7
’ .-

8.

9.

!
! Several thousand

unknown

Landscape Position
Parent Material

MOI%illiC

MOrai*iC

Lake Tewace

Hardness of Parent Depth to Paralithic Observed Root i Maximum Depth to Domixnt Kind
Material Horizon Distribution in Which Roots Have of

(Rippable or Hard) 

c  Roots H096 Tc 0.2649 Tw 0 23 0.9311 0 0 1 74pable or Ha10 9.60000 Tw 8.e 



EXTENT OF

state MiSSOU73

SOILS

Soil Series
I

Classification

. .

!xiICH LI. ROOT DISTRIBUTION

I

Approximate Landscape Position
Acreage Parent Material

1. Bado Typic Fragiaqualfs fine mixed Upland depression-weathered dolomite

2. BarCO Mollic Hapludolfs fine loamy Rolling upland - acid sandstone

3. Bolivar Vetic Hapludolfs fine loamy Rolling upland - acid sandstone

4. Captine Typic Fregiudults fine silty Uplad - cherty lizestcne

5. Coweta Typic Hapludolls loamy Upland - soft sandstone

6. Creldon Mollic Fragiudolfs fine Upland - weathered limestone

7. Hatton Typic Fragipans  fine Ridgetops - silty pedisediments

a. Lebzncn Typic Fragiudolfs fine Upland - cherty limestone

9. Loring Typic Fragiudolfs fine silty Upland - loess

10. NiX& Glossic Fregiudults loamy-skeletal Upland - cherty limestone

Hardness of Parent Depth to Paralithic Observed Root
Material Horizon Distribution in

(Rippable or Hard) (O-20", 20-40" or 40-60") Paralithic Horizon

1. Rippable Fragipan at 27-50

2. 20-40"

3. 20-40"

4. 40-60"

5. 10-20"

6. 20-40"

7. 20-40"

a. 20-30"

9. 22-35"
\I

10. V 12-24"

Maximum Depth to Dominent Kind
Which Roots Have of

Been Observed Vegetation

50% grassland; 50% 2~;::;

pasture & hay

pasture and hay

rangeland

pasture and hay

Forest and pasture

Corn, hay & pasture

C&ps

Forest and pasture





EXTENT OF SOILS

state ?lissouri

Soil Series
I

Classification

WHICH LI 1 ROOT DISTRIBUTION

Approximate
Acreage

1. Some claypan soi s are:

2. Awvasse

3. Chariton

4. ?iexico

5. Parsons

6. Putnam

7. Some Sodium soils are:

a. Carytowo

9. Foley

10. Lope

Landscape Position
Parent Material

Hardness of Parent Depth to Paralithic Observed Root Maximum Depth to
?laterial Horizon Distribution in Which Roots Have

(Rippable or Hard) (O-20". 20-40" or 40-60") Paralithic Horizon Been Observed

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Dominent Kind
of

Vep.etation



EXTEST OF SOILS

stare Nebraska

OVER SHALE OR LIMESTONE
Soil Series

I
Classification

WHICH LI. ,' ROOT DISTRIBUTIO?:

Approximate

I

Landscape Position
Acreage Parent Material

Clayey, mixed (calcareous) meslc,
30,000 Uplands - weathered shale

Claye
shal1,

mont. (calcareous
ow - Ustic Torriorth

mesic.
ents 140,000 Uplands - weathered shale

Clayey, mont. (caicareous)  meslc,
shallow - Typic Ustorthents 40,000 Uplands - weathered shale
Lomy, mixed (calcareous) mesic

Lithic, Ustic Torriorthents Uplands - weathered limestones

L0-y9 mixeda
mesic shallow

U orthentic iiapiustolis  ’ 36,000 Uplands - weathered shale
very rme, mont., mes?.c

Ustertic Camborthids 40,000 Uplands - weathered shale

A .zhsl#%
Uplands - weathered soft limestones

150,000

Shallow 1. Orella

2. Samsil

xod.
5. Ripsor.

deep ~6. Pierre
I

L&CD!&

Hardness of Parent Depth to Paralithic Observed Root Maximum Depth to Dominent Kind
Material Horizon Distribution in Which Roots Have

Been Observed Vegetation

1. Few in upper inches Shallow Limy

2.

3.

4.

5.

6.

7.

8.

9.

10. I I I I
# .



1 .
* .

state Nebraska

Soil Series

Shatlow 1.

J 2.
3.

xod.
Deep 4.

1

5.

6.

EXTENT OF SOILS WHICH, IT ROOT DISTRIBlJTION

Landscape Position
Classification Parent Material

weathered Riltstone

ck
I

7.

8.

9.

Hardness of Parent Depth to Paralithic Observed Root
Material Horizon Distribution In

(Rippable or Hard) (O-20", 20-40" or 40-60") Paralithic Horizon I

Mwimum Depth to Dominent Kind
Which Roots Have of

Been Observed Vegetation
inches

1. Rippable O-20" Few in upper few / Shallow Limy
, f I 1

2.J

3.

4.

5.

6. w

*n,, A

_ '1 Shallow Llmy

20-40" Limy Uplands

20-40" Silty

- " 4 si1tv

/. I I I I
8.

9.

10.



Korksh‘zet 9175

Mod.
d$ep

+hallow

,1

EXTEST

state Nebraska

OVER ?IIXED SMD AND GRAVEL

OF SOILS WICH L .‘IT ROOT DISTRIBLEIOS

Approximate
Acreage

I

Landscape Position
Parent Ma.terial

_.
Soil Series Classification

Fine-loamy over sandy or sandy allUVlun?-
1. Cheyenne skeletal - Aridic Heplustolls 50,000 Foot slopes and bottoms -colluviUr

2. O'Neill
Coarse-loamy, mixed, mesic

Typic Haplustolls 100,000 Stream terraces - alluvium
(;oarse-loamy, mixed, meslc

3. Chappell Aridic Baplustolls 40,000 Foot slopes - alluvium-colluvi--

4. Jansen
Fine-loamy over sandy or sandy-ske.etal

Aridic Arniustolls 120,000 Uplands - loess

5.
sand

Altvan
F;~~-;;IIY over sandy.or

Aridic Argiustol Ps 220,000 Uplands - loess

6. Schamber
Sandy-skeletal, mixed, nesic

Ustic Torriorthents 10,000 Old stream terraces

7. Gothenburg
Mixed mesic

Typic Psammaquents 100,000 Bottomlands - alluvium

8.
1 I 1

Hardness of Parent Depth to Paralithic Observed Root Maximum Depth to Doninent Kind
Material Horizon Distribution in I Which Roots Have of

(Rippable or Hard) (O-20",  20-40" or 40-60") Paralithic Horizon 1 Been Observed Vewtation

1.

2.

3.

4.

5.

40”\ Silty

40" to maximum Sandy

40" depth of the Sandy
40" fine-ea+th si1tv
40" ) material.

SilW

6. shallow to Gravel

7. Subirrigated

a. I
I I

1
9.

1 0 .
I * . .



3Ol.I Sefles classltication ACreage Parent Material

Sh

I

1. DlX Sandy-skeletal, mixed mesic
Torriorthentic Haplustc'lls 105,900

Uplands 6 stream terrace -
outwash & alluvium

Meadin Sandy skeletal, mixed, mesic
2.

Uplands 6 stream terraces -
Udorthentic Haplustolls 240.000 outwash h alluvium

3. Plette
Sandy, mixed, mesic

Mollic Fluvaquents 91,700 Bottomland - alluvium

4. Barney
Sandy, mixed mesic

Mollic Fluvaquents
Fine-loamy over sandy or sanay

20.000 Bottomland  - alluvium

5. Eckley skeletal - Aridic Argiustolls 10.000 Uplands - alluvium

Mod. 6. Alda Coarse-lo~~
d i

F uv$&ti~~a;lustolls 30,000 Bottomland - alluvium
Coarse-loam
meaic  - ustP*c ?&f uventsi d Yalcareous) 10.000 II 11
Fine-loamy over sandy or sandy
skeletal - Fluvaquentic Haplaquolls 30.000 1, 11

z?&&Y~ %xcsmi?fu:&?~ 12.000 11 11
Coarse-loam mi d

p F&n::cgH~:~tolls 10,000 0 0

\

Wcrksheet 9'/75 ’
* I

EXTENT OF SOILS WHICH .LMIT ROOT DISTRIBUTION

state Nebraska

OVERMIXED SANDlAND GRAVEL
I Approximate I Landscape Position^._I __ ._.

,”
Hardness of Parent Depth to Paralithic Observed Root Maximum Depth to Dominent Kind

Material Horizon Distribution in Which Roots Have cf
(Rippable or Hard) (O-20". 20-40" or 40-60") Paralithic Cnrizon , Been Observed_. ~._ Veaetation

2.

3.

4.

5.

6.

7.

8.

9.

10.
.



EXTEST OF SOILS WHICH _L?IIT ROOT DISTRIBLTIOS
state Nebraska

OVER SANDSTONE OR CALICHE
Soil Series Classification

Approximate Landscape Position
Acreage Parent Materiel

Sh 1. Tassel Loamy, mixed (calcareous) mesic
<ha1 low 11s

Loamy, mixed,
80,000 Uplands - weathered sandstone

2. Trelona Torriorthentic Haplustolu
fied, meslc

10.000 Uplands - weathered sandstone
M.Deep 3. Duda

I
Typic Ustipsaments 10,000 Uplands - eolian sands

4. Halt
Coarse-loam

F;,
mixed, mesic
ic Argiustolls 500.000 r&lands - weathered sandstone

5. Ronson
d (calcareous)

10,000
i

Uplands - weathered sandstone
Shallow 6. Canyon - Ustic Torriorth!%sC' 630,000

M.deep 7. Campus
Fine;loamy.p

Ty$:_&?%&olls

8. Rosebud
une-ioamy, mrxeo. mesIx

15,000 Uplands - "eo"f~e8~~"v'8&"b' Or

Tvoic -tolls 1,590,000 Uplands - weat$$&g&iche or

F 9.~-
gc 1

Hardness of Parent Depth to Paralithic
Material



. .

_,; 5t,r,i2 &RTtf m%o  7-B

Hadr ment Depth to Paralithic Obse---ed Root MaximumDeptbto
Socizon Distr xion in wtlicb  



Observed Root
Dist-'bution in
Para lit Horizon

1 ?iaximum Depth to

!
h?lich Roots Have

I Been Observed

60 j’

If=

26

r/c

t_

/4

Doninent Kind
of

vegeta:ic

. .



._

. I . *

Depth to Paralithic Observed Root &ximum Depth to Dmincnt Kfnfi
Borizon Which Rmta Rave

(O-20". 2040”  or Kl-60”) Paralithic Eorlzon Been Observed



292 sentts ‘-
Depth to Paralithic Observed Root Maximum Depth to Doninent Kind

- _’ Horizon Distribution in k%ich Roots Have of
-1 ( O - 2 0 ” . 20-40”  o r  40-60”) Paral ic Horizon Been Observed Veffetatior



. . . .

state Ohio

Soil Series

1. co1yer

,Coshocton

EXTENT OF SOILS WHICH iMIT ROOT DISTRIBUTION

Approximate Landscape Position
Classification Acreage Parent Material

Lithic Dystrochrept c., sk. 83,000 Sideslopes - shale

Aquallic Hapludalf f.1. 60,000 Sideslopes  - shale

3. Eden Typic Hapludalf f. 130,000 Ridge, sideslopes - shale

4. Edenton (1 II II 95,000 ,1 I, II

5. Cllpin Typic Hapludult f.1. 700,000 II 11 shale, siltstone

6. Latham Aquic Hapludult c. 170,000 II 0, shale

7. Rarden 11 II 11 46.000 I! (1 11

ti
Q

8. Westmoreland Ultic Hapludalf f.1. 500,000 11 I, shale, limestone

9. WylUl Typic Hapludalf f.1. 53,000 11 II 11 ,,

2 10. Others 300,000

Hardness of Parent Depth to Paralithic Observed Root *

Material Horizon Distribution in
(Rippable or Hard) (O-20", 20-40" or 40-60") Paralithir :J:riron I

Maximum Depth to Dominent Kind
Which Roots Have of

Been Observed Venetation~--

1. Rippable 8-201' few extend 20-40" (Mixed cropland-

2. 40-60" down fractures 50-60"

3. 20-40" I 30-50"

d
I

&. II I 11

5. Mostly rippable

6. Rippable II
30-40"

., ,t 11 II
1. I

8. Mostly rippable 40-60" 50-60"

9. Rippable 20-40" v 30-50" \/

IO.

* Roots from deep rooted plants have occasionally been observed extendin;r: down rock fractures S-10 feet.



state Ohio

EXTENT OF SOILS 'eYICIi MIT ROOT DISTRIBLTIOX



Literature Review:----___---

We have listed a number of publications which provide, directly or
indirectly, background data and some current studies relative to the
assignment of this connnittee. We have selected various portions of a
few of these publications to highlight some significant points.

Yearbook ofculture - 1957

A study et University of Iowa on roots of a single winter rye plant
illustrates a high proportionof the linear growth of a plant takes place
beneath the ground surface. The plant was grown for four months in one
cubic foot of loam soil. It was determined that this one plant has
approximately the following:

1. 13,800,000 roots
2. Total length of roots was 385 miles

2:
surface area of roots was 2,550 square feet
14 billion root hairs

5. total length of root hairs was 6,600 miles
6. surface area of root hairs was 4,320 square feet.

Root penetration is seriously inhibited by the presence of compacted
layers I" soils. Roots cannot penetrate ledges or hard layers except
through cracks. Roots are hydrotropic--they grow in a direction toward
increasing available moisture if they are not impeded by a very dry layer.
Roots of most plants will not enter wet, saturated soils.

Monolith Method of Root-Sampling in Studies on Succession and Degeneration-~-
J. E. Weaver and John W. Voigt

A study of roots of Agropyron smithii (wheat grass) on Crete soils (Pachic
Argiustolls  - fine) with high clay content Argillic horizon illustrates
three distinct enfironmente underground -

A horizon -
B2t horizon -

C horizon -

normal development of roots
roots were very few; branching poor, roots penetrated
the soil with difficulty
root branching greatly increased, occurred In all
planes, and total weight of roots was a third greater
in this horizon.

Decomposition of Roots and Rhyzomes - Weaver

"Underground plant materials in the surface four inches regularly amount
to 2.5 to 4 tons per acre in the prairies of western Iowa and eastern
Nebraska." Rate of decomposition of underground pack of 12 range grasses
was ascertained at Lincoln, Nebraska. The
blue grama but side-oats grams and buffalo
undecayed material remained and some roots
tensile strength after 3 years.

RootSystems of Grassland Forbs - Weaver_._~~_. -_-_- -

most resistant to decay was
grass were similar. Here much
of each species retained moderate

Root systems of several plants of each of 80 species of forbs were
examined and classified. The root syxtem  were of four types.

7s 73
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UNITED STATES DEPARTHENT  OF AGRICULTURE
SOIL CONSERVATION SERVICE
Federal Bldg.-U.S. Courthouse, Rm.345
Lincoln, Nebraska 68508

September 10, 1975

To: Members of Committee 1,
Rooting Characteristics in Relation to Paralithic
Horizons and Other Root Restricting Layers,
1976 North Central Regional Work-Planning
Conference of the National Cooperative Soil Survey

Steve R. Base
James R. Boyle
Rex L. Carey
Marvin L. Dixon
J. B. Fehrenbacher
Henry D. Foth
Robert B. Grossman
Roger Lee Haberman
N. Holowaychuk
G. E. Kelley

William E. McKinzie
Steve Messenger
Ival 0. Persinger
Sam .I. ROSS
Stephen G. Shetron
H. Raymond Sinclair, Jr.
Miles Smalley
Donald A. Yost
Larry D. Zavesky

From: Jim Culver, Chairman, and
P

~&/&/--

Sylvester Ekart, Vice-Chairman

-%+
_$-&/ r&$-

Welcome to Committee 1. This committee is unique. It is a new regional
committee and does not correspond to a national committee. A worthy
contribution of this committee to the conference will require ingenuity
and input from each of us.

The prime objective of this committee is to study the effect of paralithic
horizons and other restricting layers on root growth and distribution.

Tentative arrangements have been made to have a field trip in November
of this year to bbserve soils with paralithic horizons and the distribution
of roots in these kinds of soils. In order to get some preliminary infor-
mation on the nature and extent of the paralithic horizons, I would like
your comments on the following remarks,

1. What kinds of prior studies similar to this may have been made by
other researchers in your state or area of responsibility; i.e., graduate
studies, field studies, ARS research, etc.

2. The kinds of soils, parent materials, etc;, in your state which give
rise to paralithic horizons. (Please see attached worksheet.)

I

76

78



3. Other kinds of restricting layers on root growth and distribution
needing attention; ie.. high density glacial till,  fragipans.

4. Any other experiences or thoughts which you feel need consideration
by our committee at this stage.

I will keep you advised of the pans for the field trip this fall. I
shall appreciate each committee member prividing  me with your comments to
the above remarks at your earliest convenience.

I shall summarize all comments and, perhaps, we can proceed from there.
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE----_ MTSC, National Soil Survey laboratory
Federal Bldg.-U.S. Courthouse, Room 345, Lincoln, Nebraska 68508

-._-__

February 18, 1976

Mr. James R. Culvez
state Soil Scientist, scs
Federal Bldg., Room 345
Lincoln, Nebraska 68508

Dear Jim:

This is a belated response to your request of September 10 for thoughts about
the work of the Rooting Charac;eri,sti&  Committef of the 1976 NCRWPC.

1.

2.

3.

You asked for information on rooting studies. I: have had a cursory
l,ook at some of the work in Missouri. The information supplied is
limited to one soil, Menfro (Typic Hapludalf, fine-silty). There are
two SO"TCEG of information. One is direct studies on root distribution.
The other is inferential from the water-state over an appreciable depth
during periods when the soils is relatively dry for the pattern of soil-
water states that the soil exhibits if not irrigated. My interest at
1:llis stage is how to organize information. Pedon descriptions accom-
panying root dnta should give the six observations shown in the example
if availabl~e. From field moisture data we need to extract an index
number that is descriptive of the depth above which most of the water
extracted comes from. To do this we need a cutoff to exclude zones
where the deficit is small enough to be largely a consequence of
drainage. Also, we need an index for the dryness of the soil, since
the pattern of extraction changes as the soil dries. That is as far
as I've gotten in thinking about the matter.

I pass on this.

We very much need more attention to root-limiting contacts defined
explicitly as that, independent of horizon genesis, taxonomic diagnostic
horizons, or nature of material deposition. These contacts should be
defined on properties of the soil alone. I have worked on a definition
of mechanically root-limiting z0ne.s:_____

A root-limiting contact would be assumed, unless there is
evidence to the contrary, at the upper boundary of any zone
or horizon which meets one of these three conditions:

(1) structural expression exceeding weak is restricted
to units with a repeat distance greater than 10 cm,
and either the bulk density of the moist fine earth
is equal to or greater than 1.8 or the micro-penetration
resistance when wet is equal to or greater than 5 kg;





Analysis of Field Water Content
Data As Index of Pattern of Rooting

.
use of field water content to evaluate the root distribution. Calculate
the integrated depletion to the depth at which the depletion i.s either
kss t,han the volume fracti,on 0.03 or lsss than 20 percent of the
di,fference  between the maximum fi.eld state water c.ontent  and the 15-bar
retention. Determine the depth at which the integrated depletion is two
thirds of that t,o either of the criteria given above. This depth is the
index of depth of water extraclion. Cakulate relative dryness by com-
puting the defici.t  to 60 inches as a percentage of the total amount of
water in excess of 15-bar to 60 inches.

..~----.- - -
Depth of Relative

Soi,l Extraction Dryness Vegetation Reference
Index Index
inches Pet.

Menfro, Boone Co., 52 60 Mixed Hardwoods Horn (7~971)
MO.

Same pedon

Same pcdon

Menfro, Boone Co.,
MO.

44 49 same SUlle

12 41 Same Same

31 26 Mature corn Bohnert (1967)



r



. . . .

Table  5. Rehtion  of plant  age to the fraction of grain sorg!wm  rcets
menat La each of SCVM ~0i1 depths L! 1973 and 1974.

rMq’-” cm
Days after Partial profi1sz
planting O-7.5 7.5-15 15-22.5 22.5-33 30-45 45-60 6C-92 O-30 3c-90

64 .608 .124 .088 .046

78' .539 .210 .076 .cal

92. .604 .0?5 .064 -079

24 .7i5 .I74 .044 -030

38 A40 .no .lQo .oso

52 .I14 -WI .ksb .a9

66. .422 .096 .A* -093

80 .6Q6 .lOi .07u .046

94. .546 .147 .050 .041

1973

-065

.Q6Q

.O?S

m
.Ot6

-054

-091

.130

.063

.083

.032 .038 .866 .134

.023 .326 .892 .108

.05s .047 .823 .17?

t t .983 .017

-026 .020 ,900 .lOO

..a39 -046 .824 .176

.O68 .090 .712 .288

.NI .on .822 .179

.OW .07e .?84 .216

y?mly on4 s.smQh. smmining  data  v4lues 4re 4varage  o f  tw smghs.
‘X

-,*!zo roots prc?mt.



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
BOX 600, Salina, Kansas 67401

S”I1BIcT: SOILS - committee 1 - NCR Work-Planning Conference DATE: November 3, 1975
1976 .

To: *
James R. Culver
State Soil Scientist
Soil Conservation Service
Federal Bldg. --U. S. Courthouse
Room 345
Lincoln, Nebraska 68508

Following are comments relative to your remarks in the letter dated
September 10, 1975:

1. Therehavenot  been any studies on ~the effect of paralithic horizons
on root growth and distribution in Kansas.

2. See attached work sheet.

3. None of importance in Kansas.

4. There is a problem with determining depth to paralithic contact in
certain parent materials. Specifically these are the calcareous shales
and/or chalk of the Greenhorn limestone and Niobrara formation of
Cretaceous age and the silty shales, siltstones, and very fine
feldspathic sandstone mainly of the Whitehorse sandstone, Cedar Hills
sandstone, and the Salt Plain formation of Permian age. Moisture
conditions effect the root penetration in these materials, for instance
when dry they are hard to penetrate sometimes even with a spade; however
when moist they are easily penetrated. Under cultivation, fragments of
these materials whkh are sometimes brought to the surface break down
in a short time through normal weathering processes.

Roger L. Haberman  r
soil 



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
I’.@. Box 459, Col~unlbi.a,

____~~~~~.
Missouri 65201

-.--~_.---.._

January 26, 1976

‘I’0 : Jim Culver, Chairman, Committee 1
Rooting Characteri~stics  in Relation to Parali.thic
Hori~zons and Other Root Restricting Layers,
1976 North Central Regional Work-Planning
Conference  of the National Cooperative Soil Survey

J have bec!n pondering your let~ter dated Septcmher  10, 1975, for months.
1 started filling out t~he worksheet back i.n September  and then realized
the massi~ve  job. It has been very difficult this fall to put any time
and effort into this project. Sorry for t,he delay.

N e a r l y  75X of t:ha soil~s 1.11 Mi.ssouri  (33,000,OOO  ac res )  f a l l  i n  one  o f
the catsgorles mentioned in your l~etter on root restricti~on. Enclosed
is a copy of the MI~,RA’s for 



.

michigan technological university
~mon.~~~ioan49~~~

Mr. Jim Culver
c/o Soil Conservation Service
Federal Bldg. U.S. Courthouse, Rm. 345
Lincoln, Nebraska 68508

Dear Mr. Culver:

Enclosed please find a worksheet for your information. The firat
three soils contain a fragipan with varying degree8 of hardness within
and between. I've indicated the probable range in the area I wr moat
familiar with. (Weat half of the U.P. of Michigan) The fourth is a"
unknown soil found on Isle Royale, Hichipan. My cements on your
remarks are as follows and pertain to work at the Ford Forestry Center:

1. Sugar maple nutritional study on Baraga- N.S. thesis- chemical,
physical propertiee  as well as foliar data. National Park Service
study on Isle Royale to correlate soil and forest types on bumed-
over areas. (soil no. 4 on worksheet)

2. Soil materials uhich give rise to fragipana, and No. 4, aeolian
(L.P.S. + F.S.L. + Silt Loam) caps over 10~ sand to loam tills.

3. Fregipans

4. A. Regional cwpilation of soil series which contain paralithic
or root restricting horieons - occurance  a.q.cl;-& l r ry*iwUr*.

B. Minimurn criteria for a root restricting horizon, e.g. fragipan
morphology of horizons with respect to regional occurance.

Lots of luck and let me know if your have any questions concerning
my ccclmenta.

Sincerely,

/+_A/&

Stephen G. Shetron
Prof. of Forestry Research

SGS/dm
enc.



University of Illinois at Urbana-Champaign

.

Mr. James Culver
USDA, Soil Conservation Service
Federal Bldg. - U.S. Courthouse, F?n. 345
Lincoln, NE 68508

Dear Jim:

Even though late, I am enclosing a copy of a filled in worksheet cm the extent
of soils in Illinois which limit root distribution, which you sent out last
September l.Oth for consideration of committee 1 of the 1976 NCR Workshop.

Several reprints on sme of our root work are also enclosed. me genera1
groups of soils that limit root penetration for us, as you will note from the
worksheet are:

Thin loess or drift on Shale - paralithic contacts
Fragipans
Claypans - Improved fertility overcomes quite a bit of the root

restriction
Dense till
Shallow to &"avel
Shallow to bedrock, limestone and sandstone

I believe the above will give an idea of the extent and kind of root restriction
layers in soils of the region. Except for the clsypans, we haven't been able
to cane up with many remedies.

Sincerely,

/$L-

-'s. B. Fehrenbacher
Professor of Pedology

JAF:lr

Encl.
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THE MORTON ARBORETUM L I S L E ,  I L L I N O I S  6 0 5 3 2  P h o n e :  312/968-0074

Founded by lay Morton, 1922

.

September 26, 1975

Mr. Jim Culver
USDA -SCS
Federal Building - U. S. Courthouse
Room 345
Lincoln, Nebraska 68508

Dear Jim:

J. We have a continuing severe problem of oak mortality on Morley
silt loam when the natural forest understory is replaced by grass as
in parks, pastures, etc., and especially when residential development
encroaches. The problem seems to be physiological since in virtually
all cases no disease such as oak wilt can be blamed. As a consequence
of the magnitude of this problem, The Morton Arboretum has for several
years supported research on ecosystems involving Morley silt loam.
Dr. Virgil Howe, Western Illinois University, has directed research
on root distribution, soil microflora, and mycorrhizae. and I have been
monitoring foliar chemical elements, soil moisture and available nitrogen
forms, and have considerable stable soil property data as well.

We have evidence %o indicate two selective plant root barriers. one in
the upper B and one in the C.

Sincerely,

Assistant Professor,
Northern Illinois University
Research Associate,
The Morton Arboretum
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

P. 0. Box 1458, Bismarck,  North Dakota 58501

s”altxT: SOILS - Root  Dis t r ibut ion & Paralithic  L a y e r s DAI~E October 2, 1975
.

TO: ‘Jim Culver
State  Soi l  Sclentlst
Soil Conservation Service
Federal Bldg., U.S. ;;;;;house,  Rm. 345
Lincoln, Nebraska

We are sending the information your requested on rooting depths. The
information being sent Is from our f ield soil  scientists. We didn’t
attempt to summarize the data. Hope the individual thoughts are more
helpful than a summary.

Sylvester C. Ekart
State  Soi l  Sc ient is t

Attachments
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April 19, 1976

. Mr. Jim Culver
Soil Conservation Service
134 South 12th Street
Lincoln, Nebraska 68508

Dear Mr. Culver:
R~:RCRT~PC Committee 1

This is a very belated response to the charge givato NCRTWPC
Committee 1 but I am sending a few comments for possible consideration
during the discussion at Traverse City. I am limiting my comments to
substrate rock as a possible restriction to roots.

1. Substrate rock, especially sandstone and the carbonate rock!:, are
seldom massive for extended horizontal distances. Jointing is common so
roots ( and water ) can extend or penetrate  into the substrate rock. Some
vertics.1  psrLin[::;  are also common -:n shales. The question then is the s:xe,
chartlctcristics sr~d :frequcncy of these joints or pa.rtings in an area com-
parable to that of' il pcdon. ! Thus it seems that a lithic or a paralithic
horizon should not be consi dtred as an extensively continuous barrier but
rather as one that markedly restricts the rooting volume below a certain
depth. As a working criterium  I would suEbest 10 percent or less possible
rooting volume. This would mean that jointed or fractured rock, with the 1
fragments or blocks still in place or at least not disturbed or displaced,
would constitute 90 percent or more of the volume. Also depending on the
extent of fines in the joints, could this horizon be characterized as
being skeletal or fragmental in nature?

2. Presence or absence of roots.
Presence of roots as an indicator of rooting depth may not be

applicable in all cases. The rooting habits of the vegetation when a pedon
,. is examined should be considered. Extent of rooting under trees would be

a more reliable indicator than would be grass or annual crops ordinarily.
!Fnue if forested or woodland areas are available nearby, this property of
a soil could be better evaluated at such sites.

3. Description of a lithic or paralithic horizon.
The descriptions of this horizon in soils that ripDear  in print are

in most cases rather cryptic.
"sandstpne",

Usually this consists of such statements as
"fractured sandstone", "weathered shale", etc. An attempt

should-be made to describe more fully, the characteristics of the material
over an area of s pedon. Not only the litholom of this material should be
indicated but also the state of weathering and also the extent of fracturing,
parting or jointing and the nature of abundance of finr::~





North Central Regional Work-Planning Conference
of the Cooperative Soil Survey

Traverse City, Michigan
May 3-7,  1976

Comnittee #Z - Improving Soil Survey Techniques

CHARGES

A. Assemble and evaluate information on remote sensing as related to
soil survey mapping and interpretation.

B. Examine ways of increasing the efficiency and accuracy of field
mapping operations.

C. Determine what the needs of users of soil survey reports are, and
how to best meet these needs.

Introduction

This is a new committee for the North Central Regional Work-Planning
Conference. It corresponds to a national conrnittee. In addition,
Committee l/l of the National Soil Survey Conference--Modernizing Soil
Survey Publications, does not have a comparable committee in NCR Work-
Planning Conference. Part of the subject matter of this conanittee  fits
well into Colmnittee  #2 as the modernizing and improvement of soil survey
reports is certainly an important part of the overall goals of improving
soil survey techniques.

A preliminary report was prepared by the chairman from material submitted
by members of the committee for Improving Soil Survey Techniques. This
preliminary report was presented to the participants at the North Central
Regional Work-Planning Conference. The reconrnendations that follow
resulted from discussions, suggestions, and agreements reached by the four
discussion groups and the conference as a whole after considering the
connnittee’s  report.

Recommendations

A. Assemble and Evaluate Information on Remote Sensing for Use in
Improving and Accelerating Soil Surveys.

1. Remote sensing should not be considered merely as a tool to
substitute for field mapping, but rather as a supplement for
it, and the primary goal should be improved quality of the
soil survey with increased quantity as a natural product. This
would not preclude the study of techniques for low-intensity
use where such is desired.
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2.

3.

4.

False Color Infra Red (CIR) imagery is being used in some
survey areas. The Soil Conservation Service and other agencies
involved in these trial efforts should make their evaluations
available to other agencies which have indicated definite needs
for evaluating applications of remote sensing techniques to
soil surveys. Minnesota will issue a report when they complete
their studies.

Small pilot studies should be set up with specific objectives
such as, can remote sensing techniques (1) increase production
of soil surveys; (2) improve the accuracy of either detailed
type surveys or low-intensity type surveys?

Since remote sensing includes conventional panchromatic
photography, some newer types of imagery should continue to
be evaluated. We should continue to study and evaluate the
kind of photography now being furnished to most field parties.
Specifications could be less stringent when ordering photos
for base maps for publishing only rather than when used as a
base map for field mapping. Timely ordering of photography is
of utmost importance.

B. Increasing the Efficiency and Accuracy of Field Mapping Operations.

1.

2.

3.

4.

The recommendations listed under part A would also apply here.

Information on less conunonly  used techniques or new equipment
having application in soil survey activities should be
col lected, summarized, and made available through some means
of communication. This information would include a description
of the equipment or technique, its uses, advantages and
disadvantages, approximate cost and benefits, and if commercially
available, its source.

Recommend the use of specialized equipment such as all terrain
vehicles and the use of vans for field trips.

Develop legends early in the survey that will require a
minimum of change throughout the course of field mapping, and
also design symbols to facilitate concurrent mapping, correlation,
and cartographic operations.

C. Soil Survey Publications.

1. Update and keep current the definitions of all “soil science
terminology” in the glossary for use in soil survey manuscripts.
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2. Study the use of the technical series descriptions in the soil
survey reports. Can they be modified? Could they be issued
as a supplement to the report for use by those interested, or
should the soil survey report be a technical document and
supplementary reports supply the necessary interpretative
data?

3. Committee  #2 of the NCRWPC should be continued and be expanded
to include both Committees  Bl and 82 of the NTWPC.

Some other comments  of the corrmittee are as follows:

1.

2.

3.

4.

5.

6.

Remote sensing imagery can be used most effectively if soils are
clearly perceived as landscape units. New research to identify
soil landscape units and emphasis on soils as landscape units in
teaching might encourage more effective utilization of imagery.

One problem that must be overcome is having the photography available
when it is needed. At present, the time lapse is quite large between
the ordering and receiving of aerial photography.

LANDSTAT imagery can be utilized beneficially in conjunction with
available soils data to construct state general soil maps and
county soil sssociation maps. In many instances this information
has already proven its worth in helping to delineate broad
landf arms, soil association areas, and land resource areas. A
recent publication of South Dakota State University, “Soilscapes
Interpreted from LANDSTAT Imagery” describes some of the methods
used.

The use of thermal IR and near IR techniques has been tried in
several instances. It has been used successfully to identify soil
and vegetative patterns, thermal pollution of streams, and location
of failing septic tanks.

The use of All Terrain Vehicles has been estimated to increase
production by 20 to 25 percent in one survey area. Production
increase will vary according to terrain, crop production, etc.

We should use the computer to generate more options in the
interpretation of the soil map and data. Not necessarily more
options, but options fitted to the needs of the particular survey
area. We are continually asking ourselves if the description of
the soils and the interpretations should be under the same cover.
Today’s users are increasing in their sophistication and specific
requirements. They want to be able to exercise options in managing
their soils.
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7. The present format of soil survey reports attempts to satisfy
the needs of many types of users--from the scientist to the flower
gardener. It is most difficult for any one publication to satisfy .
all levels of readers.

8. Ue must be careful to define all the classes used in a soil
survey report. Many reports do not define slope groups or depth

do not define permeability classesclass&. -Many earlier reports
in the glossary, but the terms were used throughout the report.

Respectfully submitted,

Richard W. Fenwick
Chairman, Corranittee  82

Committee 112 Members:

Chairman - Richard W. Fenwick
Frank L. Anderson
Donald L. Bannister
Marvin T. Batty
Eric A. Bourdo
John I. Brubacher
Rex L. Carey
Willard H. Carmean
Richard L. Christman
H. R. Finney
N. Holowaychuk
Ivan J. Jansen
Christian J. Johannsen

Lloyd L. Joos
Gilbert R. Landtiser
Gerhard B. Lee
James H. Lee
Dave Lewis
Ralph L. Meeker
Devon Nelson
Richard H. Rust
F. M. Scilley
Roy M. Smith
Edward A. Tompkins
Robert E. Wilson
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National Cooperative Soil Survey North Central
Regioorl  Technical Work Planning Conference

3-7 May 1976

Report of  committee 3 ---  Organic Soils

The primary charge of Committee 3 was to seek and compile evaluations

of the Interpretative Guides for Organic soils which were issued on 7 Febr-

uary 1975.

The following narrative attempts to summarize the principal areas of

i n t e r e s t generated in the four discussion groups and in the general session.

A. The evaluation of the Interpretative Guides was a bit premature at

th is  t ime (1976)  for  at  least  two  r&sons :  1 . there was insufficient time

from the date of issue of the Guides for through testing in areas where they

w e r e  u s e d .  2 . Some states with areas of organic soils had no surveys

operating in those areas.

It was reconmwnded that at least another year or two be allowed to

elapse and that the Guides then be reevaluated.

B. Although the Interpretative Guides were generally well received some

difference of  opinion was voiced as to whether they were more suitably applied

in site specific  situatfons  or  were  equal ly  appl i cab le  at  the  ser ies  l eve l .

Lt appears at this time their greatest use may be in site specific situations.

C. Because all  factors in a rating system, be it  positive or negative,

do not operate equally under all situations it was suggested that some weigh-

ing system be applied along with the points.

D. In l ine with the philosophy that a soil ’s  potential  uses should be

evaluated a positive, cumulative and open ended numerical rating system

was considered preferable to the negative or penalty system as it  now exists.

However, in the process of  this conversion, sight should not be lost of  factors

that & j&k a  s o i l  f o r  d i f f e r e n t  u s e s .
95



E . Many  of  the criteria used in the rating scheme need more complete

explanat ions  and/or  quant i f i cat ion .

P. In order for the Guides to become a rating system truly reflecting

an organic  so i l s  potent ia l  uses  (not  only  i t s  agr icu l tura l  use )  addi t ional .

factors should be rated, for example,  aesthetic value of  the area, water

storage  potent ia l , wi ld l i fe  and  recreat ional  potent ia l  and  potent ia l  f or

d isposa l  o f  industr ia l  or  res ident ia l  wastes . The point was also made that

a wider range of crops (beyond the corn belt staples) be rated which would

increase  the  reg ional  appl i cab i l i ty  o f  the  Guides .

G. Portions of  the Guides dealing with factors which are of  an engin-

eering or forestry nature should reflect a stronger and more detailed imput

from representatives of  these areas. It  was suggested that possibly this

could be accomplished in the form of two subcommittees of Committee 3.

H. Concern was expressed that the Interpretative Guides were not com-

patible either philosophically or in terminology with other systems of wet

land classification adopted and in use by other agencies.

I . Cormnittee  3 should take the initiative in developing a suitable

definition of wetlands even if this means expanding its commission beyond

o r g a n i c  s o i l s  m w. It was also suggested that committee 3 invoke itself

or at least some of its membership in developing an inventory of  the Region’s

wetlands and along with the inventory a suitable wetland terminology. At the

least Committee 3 should have an imput in such documents as revised

Bul l .  39 .

I.  It  was recommended that Committee 3 be continued with at least one of

its charges to be a further evaluation of  the Interpretative Guides. .

The annotated solicited cormnents  on the Interpretative Guides which



.

appeared in the Pre-Conference Report fol low. These have bee” supplemented

or amended as a result of discussion group comments.

S o i l  t e m p e r a - a n d  arowina denree davs:

1. A 30 (penalty) point spread between mesic and frigid soil temperature is

too great . It  should be reduced to 20 to 25 points.

2 . Soil temperature groupings should be expanded because a penalty of 30

po ints  for  a l l  parts  o f  the  frfgid  area  i s  too  great . This appears psrticu-

larly in areas in which a mesic - frigid zone  t r a n s i t i o n  o c c u r s . S p e c i f i c a l l y ,

in Minnesota, the southern part of  the frigid zone should be penalized only

15 points and the northern part of  the mesic zone 5 points.

3 . With reference to the above, the number of growing degree days should

be increased from 3 to 6 classes as follows:

Growing degree days Penalty

> 3000 0

2750-3000 5

2500-2750 10

2250-2500 20

1800-2250 30

< 1800 45

4 . It  might be beneficial  to explore the use of  a temperature base other

than 50°F for developing the growing degree day classes.

5 . The heavy penalty of a Cryic temperature regime will cause any sloping

or moderately deep well-drained soil  to have a very low rating for agricul-

ture.

6 . There is no provision for ratingi  within the Pergelic temperature regime.

Thickness of Oraanic  Material :

1. There  are  too many classes for thickness of organic soil mater ia ls .  One



of the assumptions in the preparation of the guide was that it was to be used

for general planning purposes and not for site specific  or special  investi-

gat ions . Therefore the number of thickness classes in the guide should be

s imi lar  to  the  ser ies  l imits .

2. At present,  organic soils are defined to be shallow, 16 to 50 inches .

thick, and deep, greater than 50 inches thick. l’be guidelines suggest breaks

at 16 to 36 inches, and greater than 52”. Since mapping units are set up to

accommodate the series definition, and most organic soils as mapped have this

range, actual detailed on-site investigation would be necessary to comply with

thickness breaks suggested by the guidelines. Perhaps guidelines could be

changed to reflect 16 to 52 inches with a penalty rating of perhaps 25.

3 . In using the guide to evaluate peat bogs mapped in detail, the only

alternative seems to be to average the penalty points of  (16-36”)  and (36-52”)

depths.

4 . To develop the full  potential  of  organic soils it  would be valuable to

have them rated for their entire depth, this would be particularly useful

in engineering and mining evaluations.

5 . The decomposition status of  the different organic hor izons  should  be

rated throughout the depth of the deposit.

6. See 2 under Soil Reaction.

Rootina depth:

1. Should factors affecting rooting depths in the explanation of

features also include high water table since this will  also affect

depth plant roots can penetrate?

SOil

the
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2. MLneral  soils have a 5 point penalty for rooting depths of  20 to 40 inches

for cool and short season crops. A very small  percentage of  rooting of  the

crops l isted is deeper than 12”. Thus the penalty may be too high for these

c r o p s .

3. The definition of  rooting depth for mineral soils might inc lude  the

depth to fragipan or other soil  features that can restrict root development.

S lope :

1. In terms of drainage a question arises as to why a penalty of 10 points

is placed on a 2% slope phase in mineral soils,  while on organic soils the

slope is allowed to reach 6% before a penalty is  added. Both surface and

subsurface drainage is easier to achieve on both wet mineral and organic soils

that have some grade than it  is  on level soils.

2. Organic  so i l s  espec ia l ly  cu l t ivated  ones  with  sapric materfals  at the

surface  are subject to severe water erosion even when nearly level. They

are also subject to severe wind erosion.

3. For mineral soils, should the slope break (0, 1 and 2) be combined to

better the reflect mapping units? On steeper slope groups why not use the

break set-up on the SCS soils 5,  i .e. , 3 to 8 (rather than 3 to 6) and  8 -15

(rather than 6-14) etc.?

4 . For mineral soils, shouldn’t  slopes < 6 percent be shown since crops

can be grown on these slopes without strfp cropping, terracing or other forms

of slope manipulation?

Surface texture of  material:

1. The first group of surface texture classes should be split  and Sl, FSl

and Cl should be removed from the 0 penalty group and assigned 10 points.

2. See comment 2 under Slope.
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P.E. ( n o  r e s i d u a l  w e t n e s s ) :

1. No units are given - one assumes this is in inches - P.E. should be

spelled out and explained somewhere.

Available water holding capacity :

1. No values are given for mineral soils more poorly drained than somewhat

poorly drained. In  determining  avai lab le  water  capac i ty  for  ser ies  de f in i t ion

or single sheet interpretations even poorly and very poorly drained soils are

figured to depths of  60 inches. (This comment would also apply if used for

r a t i n g  s e r i e s ) .

water Control:

1. Should penalty points be levied for w water  contro l?

Residual Wetness:

1. The classes of  residual wetness in mineral soils need a more quantitative

d e f i n i t i o n , s imi lar  to  the  c lass  de f in i t ions  o f  water  contro l  for  organic  so i l s .

Also four classes are too m a n y . The penalty points are too high. Perhaps two

classes,  defined and with penalty points somewhat similar to those of  water

c o n t r o l , would  suf f i ce . As it  is now, the deck is clearly stacked in favor

o f  o r g a n i c  s o i l s .

2 . Residual wetness should be more exactly defined. What criteria are used

to define,  for example, moderate residual wetness?

FloodLnE durine. growing s e a s o n :

1. Why the lack of  penalty points for soils with less than 4 mo. of  f looding?

2. There is a need to more precisely define the groupings. H o w ,  f o r  e x a m p l e ,  _

is  ponding on very poorly drained soils to be rated, i .e. ,  t ime and duration
.

o f  f l ood ing  - perhaps  simLlar  to  that  used  in  the  southern  s tates ,  ( factor

7 page 19 Appendix A of the guide).
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3. Does flooding (during growing season) also include ponding as it is defined

in Advisory SOILS 9, 1973?

Reaction:

1. Should not reacttons  above 7.8 to 8.4 be penalized 10 points, because

nutrients may be tied-up in the soil at these pH ranges and are unavailable

to plants?

2. There is probably no need for pH breaks at 5.0-6.0 and 6.0 to 7.0. At

pH’s greater than 7.0 some plant deficiencies may occur and difficulty may be

encountered with decreased herbicide effectiveness, for example on shallow

organic soil - when marl is turned up in ploughing.

Additional  colnments  with resoect to ohvsical  featurea:

1. Annual and growing season prectpitation  should be a factor in rating soils.

The difference between 10 and 20 inches of rainfall during the growing season

has a large affect on crops that can be grown.

2. Another set of factors is needed to evaluate the landform the peat land

occupies. This feature (the landform) will have an impact in determining

whether the organic soil can be utilized for other than its present natural

condition.

Example:

Fat tor

Landform or Landscape Position
Adjacent to lake or stream
Ice block to depressions (deep)
Ice block depressions (shallow)
Level plain

Development Dlfficultv  Ratinq:

1. At present this would appear to

many characteristics of  the area are

s c s - 5 ’ s . There is a need to be more

Penaltv Factors

80
(> 20 ft.) 40
(< 20 ft.) 20

0

require an on-site invest igat ion . TOO

not shown on series descriptions or

precise (quantify) as to what actual



conditions are in a particular bog, i.e., cover  types, water outlets, surface

roughness, what  constitutes a large tree or a small tree?

2. If development difficulty ratings are designed for use for specific areas

then they will work well. If, however, they are designed for use for series, -

a problem arises with vegetative cover since some series may range through all

three categories listed.

Forest Production:

1. More needs to be known about the water tables in soils (forest) in the

undrained state, during the growing season. This information is not provided

in the series  descriptions or in the SCS 5's.

2. In wooded land on organic soils there appears to be a poor correlation

between site index and the criteria used in assessing penalty points. (Perhaps

there should be more  concern for water table slope and hydraulic conductivity).

3. There is also a question as to the soundness of applying no penalty for

rooting depths greater than & 16 inches.

Floatinp.  light loads:

1. This seems to be an on-site evaluatLon  because the real percent of logs

and stumps and surface densification will be different from site to site in

an area where a series is mapped. It cannot be generalized to a series or a

mapping unit at thLs point in time.

2. Some penalty should be applied to organic soils when their contemplated

use is for livestock pasture as the sod on organic soils is subject to severe

hoof cutting.

3. Interpretative guides for planning purposes will suLt specifLc  sites very

well. Only question here is if they are used to rate a series, problems arise '

with the "logs or stumps" factor when sane organics  may have both marsh grass

(less than 0.1 percent  logs or stumps) and woody (0.1 to greater than 3 percent



logs or stumps) vegetation.

Excavation and Removal:

1. Where and how are liminic  materials taken into consideration in this

system. They are highly 1iquLd  and tend to flow into the hole being exca.

vated and flow through a dragline bucket.

2. The decomposition status of the different organic horizons should be

rated throughout the depth of the deposit.

.

I’
K. R. Everett
Chairman
Kenneth C. Hinkley
Vice Chairman

Conunittee  Members:
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Edward L. Bruns
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Kenneth C. Hinkley
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William E. McKinzie
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Neil W. Stroesenreuther
Warren Lynn
Robert E. Lucas
Gerhard B. Lee
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NORTH CENTRAL REGIONAL
TRCHNICAL WORK-PLANNING CONFERENCE

OF THE COOPERATIVE SOIL SURVEY

Traverse City, Michigan
May 3-7, 1976

REPORT OF COMMITTEE 4 - WATER RELATIONS IN SOILS

Committee Charge:

Consider the question, "How can the soil survey contribute
to, and benefit by, hydrologic modelling?"

It was recommended by Committee 4 of the 1975 National
Soil Survey Conference that regional conferences give major
emphasis to the application of hydrologic models. (See Page 207
of the Proceedings)

Committee Approach:

It appeared to the Committee that the future quality of
the understanding and the interpretation of soils might be
determined by how well the soil survey foresees the kinds of
soils information that will be required for accurate hydrologic
models. The need appeared to be that members of Committee 4
become more familiar with hydrologic models and with soils
inputs. With that need in mind, a seminar type approach was
arranged for the Traverse City meeting. The outline for the
seminar was as follows:

Part I. Quantitative Input Needs for Hydrologic Modelling.

Keith Saxton, Research Hydraulic Engineer,
A.R.S. Columbia, Missouri

Part II. A Review of the USDAHL-74 Model of Watershed Hydrology.

This review was accomplished in four parts, each
centered around kinds of inuut parameters and each
having a discussion leader.* _

Each discussion leader led discussion of
questions:

5 general

(1)
(2)
(3)

(4)

(5)

A. Watershed

What parameters are in the model?
What soils information is required?
How does one obtain the needed soils
information using current procedures?
If information is not available, how
can procedures be modified?
Do other models require different input data?

Parameters - D.D. Malo - South Dakota State Univ.

104



Part II - (Continued)

B. Soil Parameters - R.B. Grossman - University of Missouri

C. Crop Parameters - Don Franzmeier - Purdue University

D. Hydrographs and Coefficients of Routing - Keith Saxton

Part III. Suggested Courses of Action - Dick Rust - University
of Minnesota.

The report which follows does not contain the entirety
of discussions and presentations. It focuses upon
those points that appeared to be most pertinent to
the committee charge.

Part I. Quantitative Input Needs for Hydrologic Modellinq.

The question "Why model?" was asked. Two important reasons
are: (11 soil survey has new needs for determining where agri-
cultural water is going and what is in the water; and (2) the
rapid development of computer technology has released the new
capabilities for modelling which permits the integration of a
large number of processes. The soil survey should use modelling
in order to take advantage of the wealth of information that has
accumulated.

Keith Saxton differentiated between hydraulic models and
hydrologic models. Hydraulic models are concerned with the flow
of water after it reaches streams. Hydrologic models are con-
cerned with the manner in which water interacts with the soil-
plant system in order to generate stream flow, or, in some cases,
to result in no flow. Hydrology is the main focus and interest
of the soil survey. The ARS program is focused upon hydrology.

Part IIA - Watershed Parameters.

In order to subdivide a watershed into some landscape
units that groups soils, the USDAHL model identifies hydrologic
response zones. The zones are essentially land capability units.
This approach is questionable and it appears that the soil survey
should explore the extent to which soil mapping units would be a
better way to subdivide a watershed. It was thought that in some
instances this approach would be fruitful. In other cases this
would not be so because current mapping units were designed with
a different objective in mind.

In order to improve our descriptions of watersheds or of
mapping units, the soil survey should explore the possibility of
identifying geomorphic surfaces or perhaps the hillslope model
of Ruhe could be used to describe landscape position.

r
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Part IIB - Soil Parameters.

Infiltration is the primary process that must be quan-
titatively described for soils for the USDAHL model or any other
hydrologic model.

Soil layers in two positions appear to merit special con-
sideration by the soil survey; First, the description of the
immediate surface and its expected effect upon infiltration is
needed. Crusting is an example.
of the soil.

Plant cover affects this part
The "a" value of the USDAHL model is an initial

step. The soil survey should be able to provide the modeller
with improved Ila" values or substitutes for it. The second kind
of positional layer meriting attention is below the solum in
landscapes where the particular layer restricts water movement
to a greater degree than do overly
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and stratigraphy of materials to estimate for the hydrologist
the relative magnitudes of overland flow, interflow and base flow.

Keith Saxton presented his view, as a hydrologist of the
soils information that would be needed for modelling of agri-
cultural hydrology:

Desired Soil Information for
Agricultural Hydroloqy

(1) Mapped soil units (soil map)
(2) Profile descriptions
(3) Water char. for major horizons

W.P.; F.C. Sat. vol. of water
Pressure vs. vol. of water
Conductivity vs. vol. of water

(4) Performance characteristics

crusting, cracking, drainage
root penetration, lateral seepage

(5) Geomorphic setting

surficial geology

(6) Erosion characteristics
(7) Chemical characteristics

The list suggested by Keith Saxton provided the basis for
final discussion and for suggested courses of action. The terms,
wilting point (W.P.), field capacity (F-C.) and available water
were recognized as needing description in terms of water contents
at stated water pressures.

Part III. Suggested Courses of Action.

As a result of Committee 4's discussions, several courses
of action were suggested. The list of suggestions that follow
is not arrayed in an order of importance. The list is divided
into two categories; (1) those suggestions for actions that can
be taken rather quickly from our base of knowledge and (2) those
courses of action that will require some additional effort in
the direction of improved or changed procedures. This second
category will be those areas in which the soil survey must move
from qualitative to quantitative descriptions.
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Courses of Action That Can Be Taken Rather Quickly.

(1)

(2)

(3)

(4)

The soil survey can provide the hydrologist with map
unit descriptions that will be useful in the delineation
of hydrologic response zones.

The soil survey can provide the hydrologist with profile
descriptions that will enable him to decide upon a
minimal number of soil horizons or depth increments that .

will be required for a reasonable analysis of infiltration.

The soil survey can provide the hydrologist with estimated
values of soil water characteristics

(a) available water
(b) a set of curves

with a first guess as
any horizon.

by water retention difference
relating (1) water pressure and water

volume:
(2) water conductivity and

water volume:

to which curve is characteristic for

Bulk density estimates can be made so that the modeller
can ccnvert. other estimates to volumes. The modeller
can also use such estimates of bulk density to improve
predictions of root penetration.

Courses of Actiorwuiring Additional Effort Toward Quantification.

(1)

(2)

(3)

(4)

(5)

Performance characteristics of the soil, particularly the
surface soil need to be described according to their changes
with time, seasons, or particular use.

Seasonal moisture conditions or states need to be quanti-
tatively described by soil horizons.

Root penetration needs to be related to morphological
variability.

Soils and geomorphology descriptions are needed on the 50
small watersheds that have the instrumentation required
by hydrologists.

The soil survey should encourage persons to try the USDAHL
model to see if it works for them and to attempt our
suggested modifications.



.

In discussion of the report to the conference, N. Holowaychuk
made the statement that follows:

"The mathematical description of water regimes
is closely related to behavioral characteristics
of soils. This committee has looked at water
only. The real value will be realized when the
dynamics of water flow in a landscape are combined
with the interactions between soil and water.
Predictions of soil stability, or failure, will be
made possible."

Chairman Scrivner admitted that the committee had deliberately
considered water only. The rationale was that the quantitative
description of water in soil systems was a prerequisite to all
interpretations.

Committee 4 Members:

C. L. Scrivner, Chairman
R. H. Rust, Vice-Chairman
Keith Saxton
Louis Duller
Don Franzmeier
Robert B. Grossman
Francis D. Hole
C. S. Holzhey

G. E. Kelley
Sam J. Ross, Jr.
R. J. Kunze
Dave Lewis
J. L. Richardson
Mike Stout
D. D. Malo
Howard W. Hall

.



COt+lITTEE  5 REPORT
SOIL POTENTIAL

Soil potentials have been incorporated in soil survey reports and

will be an important part of all mapping unit descriptions in soil survey

reports. In addition to giving limitation ratings of slight, moderate,

and severe and listing the restrictive soil feature, soils need to be

evaluated taking into consideration the technology available to overcome

these limitations. The use of ai1 potential will not lessen the need

for making soil limitation rating since soil limitations are the factors

to be considered in arriving at the soil potential,.

Soil potentials need to be developed for all interpretations pertinent

to a soil survey area: cropland, woodland, pastureland, rangeland, wild-

life, recreation, sanitary facilities, and construction sites. The evalu-

ation of the potential must be based on supporting data. This supporting

data must be assembled by those making these evaluations. Soil potential

ratings should be developed first on the state-wide level and arranged on

a local basis (county, soil survey area, RC and D project area, or what-

ever level desired). These ratings may be useful in determining prime

agricultural land and other inventories in addition to their use in soil

survey reports.

This committee addressed itself to the following charges:

1. Degrees of Soil Potential. For most interpretations three

degrees of soil potential will be adequate. However, the number of

degrees to be considered can be tailored to the interpretation and the .

area. To determine the degrees of soil potential, numerical ranking

will need to be developed by assigning positive points to those soil
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properties that affect a particular use, multiplying this by a weighting

factor, and sunmming  the products. Soil Potentials and Limitations, a

Supplement to the Soil Survey, Seminole County, Florida, and Red Tart

Cherry Site Inventory for Grand Traverse County, Michigan, have examples

of how these numerical ranking systems have been used.

2. Determining Potential for Cropland or Specific Crops. Yield- - -

potentials should be the primary consideration when determining the

potential for cropland or specific crops. Practices needed to maintain

the productive level of the soil and meet the environmental quality

standards are additional factors to be considered. Cropland or crop

potentials should be determined on a mapping unit basis.

3. Determining Potential for Woodland. The ordination system is a

starting point in rating soils for woodland potential. In addition to the

soil characteristics used in the ordination system, the introduction of

more productive species, management systems, such as drainage, fertiliza-

tion, harvesting times based on growth curves, etc., should be considered

and weighted. Potential for certain high value species should be con-

sidered where applicable.

4. Determining Potential for Rangeland and/or Pastureland. The

productivity of the soil should

soil potential for rangeland or

species should be considered.

be the primary consideration in rating

pastureland. Introduced as well as native

5. Methods of Overcoming Limitations for Engineering Uses. Data on

tested and proven techniques of overcoming limitations for engineering

uses need to be compiled. This is one area in which the practices and



specifications are not presently a part of technical guides. The placement

of these techniques in technical guides shoul~d be considered. The tested

.
techniques should be brought to the attention of local regulatory agencies

for their testing and approval. .

Committee Recommendations. This committee recommends:

1. Committee 5 be continued.

2. Each state form "Soil Potential Rating" committees to develop

rating systems for all soil-s and interpretations pertinent to the state.

List of Conrmittee  Members:

Chairman--Paul R. Johnson
Vice-Chairman--John I. Brubacher
Members:

John D. Alexander
Frank L. Anderson
Marvin T. Batty
Eric A. Bourdo
Edward L. Bruns
Sylvester C. Ekart
Richard W. Fenwick
Charles S. Fisher
Howard Hall
Robert H. Jordan
James H. Lee
Ralph L. Meeker
Robert E. Radeke
Al~exander  Ritchie
Francis M. Scilley
Stephen G. Shetron
Neil E. Smeck
Roy M. Smith
Edward A. Tompkins
Earl E. Voss
Eugene P. Whiteside
Donald A. Yost



North Central Regional Work Planning Conference
of the

National Cooperative Soil Survey

Traverse City, Michigan
May 2-6, 1976

Sunmary  report of the discussion group comments concerning Corwlittee  6 -
for Improvement of Teaching Methods in Soil Science.

.
The four discussion groups used the committee's suggested topics in dis-
cussion topics and the following is a summary of the main comments and
suggestions offered.

Regional travel course: A travel course studying soil classification and
the related land use and management considerations is a very effective
teaching device and should be offered. Therefore a course such as
planned by John Schafer (Iowa State University) should be offered on a
regular basis or as often as possible.

The following suggestions were made to increase the number of possible enrollees:

1. Offer the course on both a credit or non credit basis.

2. Shorten the length to either two weeks or 8 days (part of two
weekends plus one work week).

3. Schedule at a time when conflicts with prime mapping season;
academic semesters, quarters or summer sessions; and summer jobs
or research would be minimized. A difficult task! - but mid-

August may have least conflicts.

4. Publicize to following:

a. State Conservationists (SCS)
b. State Departments of Soil Survey
c. Regional Forester(s)
d. University Departments and Colleges (Soils, Agronomy, Geography,

Natural Resources and Forestry)
e. Colleges and Universities not havinp  soils majors or minors

i.e. Kent State and Toledo University in Ohio. (Usually
Geography, Geology or Natural Resources disciplines)

f. Employment and training Rranch  (RTSC).of  the Soil Conservation
Service and ask that they encourage State Conservationists
to support this course officially.

5. Notify Federal agencies at least 6 months in advance of trip.

. 6. Encourage foreign students to enroll and solicit funds from AID
for their expenses.

7. Send out travel route and course objective list alone  with application
forms.





ADDENDUM TO COMMITTE:F:  6

.

In the past five years Cooperative Extension Service Administrators have
recognized the need for sound soil survey and land use programs. The result
has been an increased emphasis for programming extension activities in this
area as well as the establishment of a full-time extension position for this
purpose in several states.

During the NCRWPC seven university based representatives from six states
met as an Ad hoc committee. These representatives discussed mutual interests
and shared ideas for educational techniques in soil survey. Following these
sessions a representative from the Ad hoc committee met with the chairman and
vice-chairman of NCRWPC committee 6. This meeting resulted in the following
proposals.

a. Committee 6 - "For improvement of teachino methods in soil science"
be designated "Educational activities for soil resources and land use".

b. University teachinq - Cooperative Extension Service and aoricultural
experiment station persons who have responsibilities for conducting
educational programs in soil survey and land use activities be
identified.

1. A mailing list be established and distributed to these individuals.
2. These individuals be encouraged to affiliate with NCRWPC Corrmittee

6 and attend the 1978 and future NCRWPC's.
3. Each representative be encouraged to share "in-house" training

materials and publications relating to soil survey and land
use activities.

c. The committee consider innovative techniques for packaging soil
resource information. Example subject areas include:

1. Supplemental reports to existing standard soil survey publications.
2. Storage and retrieval of soil data on microform with NTIS

(National Technical Information Service - Dept. of Commerce).

d. The committee be concerned with activities which are important
and timely and of particular interest to soil classifiers in oublic
service.

Respectfully submitted,

Chris J. Johannsen Gerald A. Miller
University of Missouri Iowa State University
Co-chairman - Ad hoc Co-chairman - Ad hoc
Committee Committee
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NORTH CENTRAL REGIONAL PLANNING CONFERENCE
of the

NATIONAL COOPERATIVE SOIL SURVEY

Traverse City, Michigan

May 3-7, 1976

.

Report of Conrnittee  No. 6 - For Improvement of Teaching Methods in Soil Science .

The committee had the main assignment of consideration and establishment of
a travel course(s) to study soils and the factors influencing soil development.
John Schafer, Iowa State University, with advice from Dave Lewis, organized a
travel course to serve the area as a whole and solicited enrollees from Universities
and agencies in the region. Information concerning this trip is included as
Attachment 1 to this report. Due to lack of enrollment the course is not being
offered as planned this spring.

Other travel courses serving the region and known to the comnittee  include
three that originated in Wisconsin. They are coordinated by Francis Hole, UW-
Madison, Jim Bockheim, UW-Madison, and Jim Bowles.  VW-Stevens Point. Information
concerning these courses are provided in Attachments 2, 3, and 4 respectively.
The courses conducted by Hole and Bockheim cover only Wisconsin and the course
coordinated by Stevens Point has stops in Wisconsin, Minnesota, South Dakota,
Wyoming, Nebraska, and Iowa.

Another travel course is coordinated by Steve Messenger at Northern Illinois
University and consists of a 3400~mile  field trip of 8 days duration which covers
all the major soil variations in the NCR, extending from upper Michigan west to
eastern North Dakota, south to south-central Kansas, east via southern Missouri
to southern Illinois and then back to northern Illinois.

The conrnittee  members were asked to submit ideas for this committee  to work
on in preparation for the 1978 meeting and for discussion groups this year in
Michigan. Those topics submitted are included in the following list of discussion
topics suggested for consideration by the discussion sessions on Tuesday, Wednesday,
and Thursday.

1. Discussion of the makeup of the travel course developed by John Schafer
and what action is needed to have this course offered on a regular
schedule.

2. Discussion of the other travel courses as to; (1) the value of each to
students and employees in the region, and (2) need to publicize and offer -
to the region as a whole.

3. Topics concerning the classification and mapping systems for which more *
complete information is needed in order to improve the teaching of
Classification, Morphology, and Genesis courses.

a. Functional status of diagnostic soil horizons and whole pedons as
to moisture storage and transmission, virgin vs cultivated soils, etc.
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Report

4.

5.

b.

C .

d.
e.

The need,mechanism, and host location of mini training courses for soil

Methods of teaching concepts in the new classification systenl to
students.
The exclusion of the cambic horizon front certain coarse textured soils
and how this influences the mapping of Typic Udipsamnents,  Spodic
Udipsamments,  and Entic Haptorthods.
The absence of diagnostic horizons for the Vertisols.
Others to be presented by committee members at the discussion groups.

scientist in the field. (An assignment to the committee  for this meeting.)

Should "measurable behavioral objectives lists" for soils courses per-
taining to the soil survey be developed and used in Universities in the
region?

Respectfully submitted:

James A. Bowles, Chairman
Committee 6

JAB:ms

Attachments: 4

.



ATTACIUKN '1



.

Drcember  5. 1975

c

D e a r  ColleaRue:





,-

Five-day field trip (June 7 - 11) wil~l consider: costs:

;oils LO1 -- FORLST-SOIL P! -:OM'HIPS
Ih' ~~oRl‘tl~:~:;;i  : !, ‘! :w,;c.I,,---

1_;pccial  topics; incor,rcctl.+ 1isted~K
,qtersessian brochure as Soils 355,
‘OFc3t Soils)

jescription: Effect of regional climate
Ind bedrock ar,d surficial geology on
listribution  of forest cover  types and
ioils in northwestern Wisconsin. Tree
growth-forest  soil interactions. Forest
.and uses.

late: June 1 - 18, 1976- -

'rerequisites:  Enrollment limited to
.2 advanced students. Soils 101 and
lot. 101 required and consent of
.nStFUCtor.

OP further information:

Dr. Jim Bockheim
Dept. of Soil Science
University of h'isconsin
Madison, WI 53706
(608) 262-6416

-- All major forest community types in Wisconsin *
-- All major soil regions in western and northern

Wisconsin
-- All physiographic provinces (except Eastern

Ridges and Lowlands)
-- Selected geologic features: periglacial  frost

$20 housing
5 guidebook (approx.  100 ~9)

12 mini-bus (1300 miles)
-
$37 TOT. (payment due in adv.

to JGB)

phenomena, glacial erosion  and deposition
-- Forest laud use: forest r.urs~w practice, REGISTRATION FORM:

aspen clear-cutting, intensive maragement Name :
of hybrid poplar, selecte,d forest planta-
tions, disposal of mill wa>te on soils Address:

-- scenic features
.

Lectures:

Four djscussion sessions, 8+10 AK, 357 Soils Bldg.
2 pre-trip sessions - June 1,3
2 post-trip sessions - June 15,17

Phone:

Affiliation or classification:

Chief interests: -



ATTACHMENT 4

SOILS FIELD SEMINAR 493/693 - University of Wisconsin-
Stevens Point

lo study soil classification and factors governing soil development in the 8
northern tall and short grass plains, Nebraska Sand Hills, and desertic inter-
mountain basins. Soils are related to land use and conservation practice needs.

.

Travel Route:

North Dakota

South Dakota

----_*_____

Credits and Requirements:_..~..~~~. _~_~_~_. _______~~~

Two credits . Participants are required to develop a report on soils and soil
forming factor information for a certain portion of the route for use in a travel
book.

Duration:_-

Nine days. Transportation, lodging and food costs - approximately - $70.00-$85.00.



NORTH CENTRAL REGIONAL WORK PLANNING CONFERENCE
of the

NATIONAL COOPERATIVE SOIL SURVEY
Traverse City, Ml.chigan

Y May 3-7, 1976

Report of Committee 7 on Soil Correl~ation  and Classification.

Committee 7 for the 1~976 conference was a combination of comnlittees  2, 4, and 7
of the 1974 NCRWPC. The 1976 committee, consequently, inherited some charges
from the combined committees, as well as developed some of its own.

A pre-conference report of Committee 7 was submitted to each member of the
NCRWPC and discussed at the conference in small groups with the committee
chairman present. The following is a summary of committee comments and those
of the discussion groups to the charges, as well as recommendations which were
formulated as the result of this procedure.

A. Reconsi.der  the definiti~on  of the series control section, especially those
soils with lithic and paralithic contacts and soils which developed to
depths greater than 40 inches.

Sunlmary:__,
The connnittee was divided on the need for redefining the series control
section. More thought it adequate than thought a change needed. Two of
the discussion groups passed over this charge, but the other two groups
expressed some concern because of the great number of substratum phases
that are creeping i~nto series where the definition does not include the
substratum materi~al. It is a question of redefining these series to
allow each new substratum phase as it comes along or redefining the
series control section to stem the influx of so many substratum phases.
Extending the series control section to some depth greater than 40 inches
would eliminate many of these phases but also create more series.

.

One discussion group felt that the control section should be "opened up"
for allowances of lithic and paralithic contacts between a depth of
40 and 60 inches that affect use and management as well as soil potential.
It was brought out by several committee members and some members of the
discussion groups that a change was proposed in the 1972 conference, which
adequately redefined the control section. This proposal, however, was
rejected. Strong support for changing the definition was expressed by
some members of one discussion group; however, those desiring a redefinition
are not in the majority. The committee and discussion groups could not agree.



B. Study the feasibility of standardizing phase criteria for soil series as
far upward as possible in the categories for soil classification.

Summary:
The committee agreed that there was little need to standardize phase
criteria. Discussion groups did bring up the problem of slope phase
differences between States. Users of soil surveys are somewhat confused
by different slope phases between survey areas. It was also recognized
that breaks in different interpretative ratings fall between slope phase
separations. One group discussed the desirability of using slope letters
on the SCS-SOILS-5 rather than slope phase in percent. The majority of
committee response was that there was no need for standardization. The
discussion groups had little input to the charge.

C,. Explore the feasibility of standardizing the use of soil drainage classes
assigned to series in certain subgroups, e.g., Aquic Hapludalfs or
Aeric Ochraqualfs.

Summary:
Discussion groups brought out the fact that soil drainage classes are
observed values or interpretations for a particular region or survey area.
Since Soil Taxonomy is more precise and the drainage classes are observed
values, there is not necessarily a correlation. It was brought out,
however, that there is considerable variation in the use of these terms and
we should try to reduce these differences when possible.

Some interpretations on the SCS-SOILS-5 use soil drainage classes to arrive
at certain intepretative ratings. Soil drainage classes are a means of
communication to the layman and perhaps two sets of terms are needed -- a
precise one for soil scientists and a communicative one for the public --
the present drainage class terminology.

Recommendations:
A subcommittee of the Soil Classification and Correlation committee be set
up to study the use and standardization of soil drainage classes and what
is needed to get better agreement.

D. Encourage initiation of additional studies that will supply more quantitative
data as basis for interpretation.

Summary:
Committee members mentioned in their response what was occurring in their
States in the way of studies. Many stressed need for more water table
data. Discussion groups stressed better dispersing of data among States
which have soils in corrmon.

Recommendations:
It is recommended that as quantitative data becomes available for soils,
which are common to several States, that this data be circulated to these
states.
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E . l)evelop  means to better integrate the soil  landscape in our c l a s s i f i c a t i o n ,
corrcl.ation, and interpretative work.

Summary:
Committee members and di.scussion  groups stressed that this was needed.
Some stressed that block diagrams were one of the best means to relate
soi. l,andscape  re1~atl.onshi.p to  the  layman. Others suggested that the
word pi~cture for 



H. Should this committee be continued?

Recommendation:
It is recommended that this committee be continued.

committee 7

George W. Hudelson, Chairman
John D. Alexander, Vice chairman

Steve R. Base
Charles S. Fisher
Roger Lee Haberman
Kenneth C. Hinkley
Richard 13. Jones
Gilbert R. Landtiser
Frank Sanders

George M. Schafer
Neil W. Stroesenreuther
Robert I. Turner
Eugene P. Whiteside
Larry D. Zavesky
Thomas E. Fenton
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North Central Regional Work Planning Conference
of the

National Cooperative Soil Survey

Traverse City, Michigan

May 3-7, 1976

Summary of major comments concerning Using Soil as a Treatment Medium
for Waste Products - Committee 8.

More precise definitions of many of the terms used in the interim
"Guide for Rating Limitations of Soils for Disposal of Waste" are needed.
infiltration rate is not constant with time and, consequently, should be
defl~ned  more explicitly.

In rating areas for waste disposal factors other than soils most be
considered. The crop to be grown, the size of the area, and the amount
of waste to be disposed of are very important.

Ratings should be based on soil pote~nti~al  rather than limitations.
Most people objected to rating soils in the mesic and frigid zones no
better than moderntc. Using potential this objection is corrected because
storage facilities must be utilized. Many small communities and agricul-
tural operations in these areas are successfully using land treatment for
di,sp"sal of their waste.

The higher available water capacity for a temporary install~ation
and much less for permanent installation if plants and ~"11~s are to remove
nutrients should be explained. Suggest availabl~e  water capacity be changed
to 



TO* NCIVlVPC !lembers

RE! Pre-conference report of committee 8, Using Soil as a Treatment Medium
for F!aste  Products

Committee 8 for the 1976 NCRTUPC  is a new committee which corresponds with a
national committee. The main objective of the committee was to evaluate the
interim “Guide for Ratin? Limitations of Soils for Disposal of Waste.” Several
questions were raised concerning the information included in Tables 1 and 2 of
the report, these tables arc included in this report.

The follor~inp questions were raised concerning disposal of liquid :$a&~
(Table 1). The responses of the committee are included in parenthesis.

1.

2.

3.

4.

5.

The

IJhY the need to downwade soils in the mesic and frigid zones to maderate  at .

nest? Isn’t this a management  problem rather than soil limitation since holding
ponds, etc., can be used in conjunction with waste disposal.

YES
Should soils in the mesic  and fri:id zones be no better -

&ig

than moderate limitations? (I) (7)

Should available Yater  capacity for temporary installation
be less than 7.8 inches for slipht limitations (for
permanent installation it ismore than 3 inches)? (4) (4)~I_

2a. If yes, would breaks at less than 3 inches,
3 to 6 inches, and greater than 6 inches be
acceptable? J.%__(3)

Should breaks for available water capacity for
permanent installation be less than 3 inches,
3 to 6 inches, and greater than 6 inches? (7)(1)

Should slope rather than runoff be used as criteria
(slope is more easily understood by lay persons)? (8)(o)

4a. If yes, would breaks at 0 to 6X, 6 to 12% and
greater than 12X be acceptable? (7) (1)

Should soils flooded only durlnc non-growing season
be rated moderate? gQ.__@J_

5a. Or severe? osQ-

following comments were also made:

We are not concerned about ratinp soils in the mesic  and frip;id  zones lower
than soils in other climatic zones, since applications would be based on crop
nutrient needs and would be made only when crops were expected to utilize the
nutrients when the p,round  would not be frozen.
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Under field conditions where the disposal area is of adequate size, winter
temperatures do not restrict operations durinp winter months. Therefore, soils
in the mesic  zone  should not be penalized on the basis of temperature.

Mesic soils should be allowed to have slipht limitations.

The Mesic zone  should be permitted a slight limitation, frigid possibly should
be no better than moderate.

? Depth to bedrock - sup;cest slight (more than 72 inches), moderate (48-72 inches),
and severe (O-48 inches). This item is very important in i!issouri,  especially
in areas where underground water contamination is on the increase.

.
Slope - GuSnest  slinht (O-5 percent), moderate (5-10 percent), severe (< 10 percen:
Slope is certainly related to runoff but is a more direct measurement. Slope is
a part of the mapping unit name and we feel it should he included in the table.

Hydro1oSi.c  proup  - suf:nest sliSht (n), moderate (0, and severe (A and D).

Shrink-~svell - suce:est slight (low), moderate (moderate), and severe (high).

Before disposal of waste is made on floodplains, a careful study of the hi,story
of floodin? (frequency) should be made.

A severe ratinS is warranted if floodinS is frequent and 1onSer  than two weeks.

Perhaps ( 3%. 3-G, 6-12X and over 12% slope breaks-would be more appropriate
for liquid waste <l!.sposal.

While runoff can be defined, there is still a lot of room for bias between
different individuals. Slope on the other hand is more tangible and can be
applied more easil~y  by laymen to mapping units.

I 



The following comment was made.

Slope breaks could also be O-87:. 8-15X, > 154. Then they would be more
consistant with other guide sheets in current USC.

Delbert L. Hokma
Chairman

Comittee Ne~bers:

Willard H. Camean
Richard L. Christman
Mzlrvin L. nixon
A.R. Gilmore
Georpe F. 



Table  1

Soil I.imitntions  for AcceptinK  Nontoxic Biodegradable
Liquid-Wn:;te  far Nutrient  Removal by Plants _'/

Dzgrce  of Soil I.imit:~GXT
w-e-

Sliaht

Modcrxtc1.y rapid and
moderate
o.i4d in.&.

Very rapid, slow,
.vld "cry slwd
z %c, and < 0.2
in./hr.

t

I_
1

I;!
Mnderatcly  slow
D.'i-0.6  in./hr.

Well drained and
modsratcly well
draiwd

kdium

< 3 inches

NOX

> 7.8 inches

> 3 inches < 3 inches

initatiou  to
IOQ:;!-: ;snd Skirid soils; assjgn severe ljrnitntinn  to clyic,  percelic,  and isofrigid



Table 7

Soil Limitations for Accepting Nontoxic Hiodcgradable
SolicL5  for Nutrient Removal by Plant:: 1.1

‘R

I----
-_I

Soil Drainage
as:;!; /

Moderately  rapid and
rnOdl, vxte
O.(.-,'  .? in./hr.

-.-
Ir!ell drained and
moderately well
draked I

Rap.id  and moderately
slow ?/
(J-.X nrrd il.?-0.6
in./hr.

Somewhat excessively
drained and som:!what
poorly drained

t
I I

7 I

Runoff IJ

l-----PI:lood~ing



Cowlittee 9 Report

CI~ASSIFICATION,  INTERPRETATION, AND
MODIFICATION OF SOILS ON MI~NE SPOILS AND DISTURBED SOILS

Charges for this committee were as follows:

1. Determine how to characterize and classify soils on mine
spoils and disturbed soils.

2. Determine the kinds of interpretations needed for these
soils.

3. Determine how these soils can be modified for various uses.

The Committee 6 report in the 1975 Proceedings of the National Soil
Survey Conference dealt with this subject. This committee decided
to thoroughly review the national report and respond to all the
recormnendations  and if possible, expand on the matter of interpre-
tation of these disturbed soils.

National Committee 6 Recommendations

A. Classification of Soils on Mine Spoils

1. The definitions and criteria for the proposed suborder
of Spolents should be studied further and revised
before further consideration is given to incorporating
the suborder into the soil classification system.

NCR Committee 9 Response - The committee agrees that study-
should continue. However most members are of the opinion
that these mine spoils and disturbed soils can be adequately
handled within the present classification system.
NCR Conference Response - Agree with Committee response.

2. For the present, soils on mine spoils and other areas
affected by mining operations should be classified at
appropriate levels of the current classification
system.

NCR Committee 9 Responie - Agree.
NCR Conference Response - Agree.



3. The feasibility of setting a limit between Orthents
(or Spolents)  and Arents at 20 percent by volume of
fragments of diagnostic horizons in the 10 to 40
inch section should be tested.

E Committee 9 Response - To date this has not been a
problem in the region. The diagnostic horizons have been
dispersed to a point where they are not recognizable.
ltowever several members did think that if mined land is
to be reclaimed under the new laws that require stock-
piling and replacement of the upper soil material, then
the use of Arents may be necessary. They did agree that
the 20 percent by volume criteria would likely be adequate
NCRConference Response - Agree wi1.h Commi~ttee  response.

4. The criteria for Fluvents and Fl~uventic  subgroups
should be amended to exclude soils in mine spoils that
have an irregular distribution of organic carbon with
depth.

NCR_Connnittee 9 Response - The committee strongly agrees
that these subgroups should exclude mine spoils. HOWeVer
the committee has no firm idea on how to do this.
NCR Conference Response - Agree with Committee response
except in those instances where the disturbed soils have
been deposited by flowing water. An example are areas
where waste soil material is pumped to disposal areas and
thick deposits are formed. These soils would be extremely
difficult to classify in any suborder other than Fluvents
and the Conference indicated that this classificatios for
these soils is satisfactory.

5. The possibil,ity  of making the lower limit in degree of
expression of the cambic horizon slightly more restrict-
ive, by requiring peds distinct enough that crushing
them results in a perceptible change of color, should
be tested.

NCR Committee 9 Response - The committee agrees that the
definition of cambic horizon needs to be somewhat more
restrictive. However the committee would not like to see
any of the current soils, described as having cambic hori-
zons, be eliminated by this new definition.
NCR Conference Response - Agree with Committee response.
However, a number of participants did not believe the per-
ceptible change of color would work because some soils with
relatively strong structural peds do not exhibit this color
change.
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B. Identification and Naming of Mapping Units

I . The categorical level at which soils on mine spoils
are named and identified could depend on the objectives
of the survey and on the resources available to make
the survey.

NCR Committee 9 Response - Again the committee agrees that
this is i.mporta"t  and must be done. The categorical level
within a survey might be different for different situations.
This would especially be true in survey areas where there
are significant areas of both old pre-law unreclaimed
mined land and land currently being reclaimed under new and
more restrictive laws. It is likely that land being re-
claimed under current new l,aws could possibly be classified
in a lower category than unreclaimed mine spoils.
NCR Conference Response - Agree with Connnittee  response.-.-.--~__

2. Where identification of soils as phases of great groups
will meet the objectives of the survey, current con-
ventions for naming mapping units at that level should
be followed. The inclusion of a short term in the
name to indicate that the soil has been altered seems
feasible.

NCR Conmlittee  9 Response - The committee agrees and would-.--._-~.-.
strongly endorse a short term in the name to indicate that
the soil has been altered.
NCR Conference Response - Agree with Committee response.--I_

3. Where identification of the soils as phases of families
is required for the objectives of the survey, the short
(common) names for soil families should be used in the
names of mapping units.

NCR Committee 9 Response - Many of the families that would
be used currently do not have any series within them and
co"sequetltly, no family names. We believe the current
family names even though somewhat cumbersome might serve
the purpose just as well as setting up special names for
a family, especially if phases of families can be named
using a short term in the name to indicate that the soil
has been altered.
NCR Conference Response - Agree with Committee response.

4. We should be conservative in usi.ng soil series to name
soils on mine spoils. It is proper to test the idea
of mapping and classifying such soils at the series
levels. In those instances, however, the soils should
be examined more systematically than would be necessary
for natural soils in order to establish the validity
of the series classificatio".

4
.
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NCR Conmittee 9 Response - The committee agrees that
series should be tried. However if the series range and
concepts are to be kept as narrow as we currently use them,
the likelihood that series could be used in mapping mine
spoils is not very great. Thus it seems more logical to
map at the phase of families level rather than at a series
level.
NCR Conference Response - All levels of the classification
system should be used to properly classify the soil. Soil
series should be used where feasible. Most participants
fel~t that reclaimed strip mined areas especially those with
surface material replaced as well as large disturbed areas
such as large subdivisio!ls  should be classified into soil
series. Unreclaimed strip mine areas will likely continue
to be classified at a level higher than the series.

C. Interpretations

1 * Guides for rating soil materials for use as final cover
for mined land should be prepared.

NCR Committee 9 Response - The committee pretty well agrees
that the current guidelines for rating topsoil is adequate,
even rating topsoil for mined land. However it is not
likely that there will be enough topsoil to do the job of
reclaiming the stripped areas and thus it will be necessary
to use more of the soil. This being true, we should also
rate the top several feet of the soil and for this we will
need a new rating guide.
NCR Conference Response - Agree with Committee response.

2. Predictions of behavior of soils on mine spoils should
be conservative until more data on the behavior of
classified soils have been accumulated.

NCR Committee 9 Response - We agree that predictions must
be conservative for a time. However, we also realize that
we must make predictions even though some of our backup
material is less than we would like to have.
NCR Conference Response - Agree with Committee response.

3. Results of investigations of special problems encount-
ered in soils  on mine spoils should be assembled for
guidance in making interpretations. Among the special,
problems that should be included are extreme acidity
arising from sulfide minerals, potential acidity, field
clues to the presence or absence of sulfide minerals,
and high clay and high absorbed sodium content.



NCRComnlittee  9 Response - We agree that many more kinds
of special studies need to be made. Some thoughts on the
kinds of studies needed in addition to those listed are:

a. Predictions of permeability, water intake rate,
and available water capacity of mine spoils.
This vi11 be needed when a plan for revegetating
these areas is proposed. Our current guides are
not adequate in predicting these values for dis-
turbed soils.

11 . Predictions of landslide hazards in these areas
will be important. Information that will be
needed to help in these predictions is, what is
the internal fricti.on and cohesions for shear
strength of these materials.

c * Kinds of heavy metals in the mine waste material.

NCR Conference Response - Agree with Committee response.

A major concern expressed by several committee members as well as
some of the conference participants is that we are not spending
enough time classifying mine waste materials. This provides a some-
what different situation than classifying strip mine land. In these
situations it might be important to document in the classification
of these materials the kind of mine from which the waste material
originated.

Committee Recommendations - Concurred in by Conference

1. Committee 9 be continued.

2. More regional effort be put into the classification of
mine tailings and wastes in addition to the effort going
into the classification of spoils and disturbed areas.

3. More regional effort into the matter of how these mater-
ials can be modified to make them a better medium for
grcn&ng plants.



T HE !IATIO~,!AL ~~XJPEPATIVE CO I L  %JRVEY  F A C E S  A N  WREASINGLY  URGENT
.

CtlALLEtlSE  TO PROVIDE FOR THE FULLEST POSSIBLE USE OF SOIL DF\TA, IN ORDER

T O  f%ET THE FOOD NID FIBER  WW:D OF DilR S O C I E T Y  AND I-‘~IWAIN A  S A T I S -

FACTORY CWLITY IN TriE SOIL I:ESOllRCE  BASE AND STILL PROVIDE ATTRACTIVE,

COWENIENT,  A:[D SATISFYIIIG  P L A C E S  T O  L!VE, !?ORK, AND PLAY, SOIL SURVEYS

IWT BE EXPWDEB  TO IlICL!?IDE S C I L  BEi#VI;)R  PREDICTICh’iS  0;; S O I L S  WITH

INHERENT LIIlITATIOi!S, TIHE  FULL f?A’;Gt i,,- PR4CTICEs  T H A T  F’.4Y B E  USED T O

OVERCOi~lE .G;IL LI!d~::,TIO:~:S IWT BF CC:&IMZD, :iiT:I O U R  LII!IT1-.’  :;OII

RESO;IRCE  BASE IT k/I Ll. NCT  BE POsSl!?:  TO :IEET WE N E E D S  O F  S O C I E T Y

USIIIG  O:<LY Tti3SE SC’I:,S \!IT’rl  20 W’,TU;&  LI’~iITATI~:!S,  Tc:E  :aL ~QT~:.~I!~.

COli:,h-  1 :S :‘kOPOSED  :.S A  SYSTEii Cb ‘WIL IIWZ?PRE:>,TIMI  T O  HELP T.~;t

DECISIOid  t$?SER E’jALlIATE ‘;I:iZTf;ER O R  KOI A  S O I L  b!ITH LIIlITATI@!IS  H4S

POTENTIAL FOR A PARTICULAR USE,

&~g~~~u3:rr~~ cc &IL ~JRV'VEY  I~ITERPEETATIC’:IS_:_~

.%IL SURVEY INTERPRETATIOZ~ If:VOLlr~S  THE PREDICTIOU  OF SOIL

EEHAVIOR WIDER P4ESCRIEEi)  SYSTK'S OF I+WkGE1~IENT,  %I% KIfJiJ OF

SOIL INTERpR:.TATIW HAS E:E?I A PART OF SOIL SUIXEYS SII!CE THE FIRST ,

oi!E kiAS F‘lZ.LIS:lED  !,T M E  TURi; O F  T-IE CEI;TURY, SOIL SW&!YS IiERE
*

ORIGIb!ALLY CESIGX3  TO HELP FArlERS  SELECT THE I5OST S’JITADLE  FARIlIp!G A R E A S ,





I~l3DIFICATIONS  OF S3IL WILL BE NECESSARY AND EVEN DESIFA!J_E, LIMITA-

TIOi4  RATINGS HAVE SERVED A USEFUL PURPOSE, BUT W NOT KEET  THE NEEDS ti

OF TODAY, LIriITATIOt;S  I3.l NOT EQUATE TO SUITA!3ILI?Y,  t%ERN TECHIJOLOGY, .

COUPLED WITtj  SUFFICIEINT CAPITAL ENABLES MAN TO USE LAND  IN ArJY EWJNER

DESIRED, THE CONCEPT OF SOIL POTEllTkLS  I:‘ILL FEOVIDE  A BASIS FOR LW!D

USE DECISIO?IS kIITH WE SELECTION OF PROPER DEVELOFI’ENT  PFKTICES  AND

SOIL USE SYSTEilS, Ttls DECISIOI4 FlAKEI? HILL BE N_E TO OPTINZE ME

SOIL RESOURCE BASE AND STILL IWNTAIN THE DESIRED OUALIl?'  IN THE ENVI"C::!:EE!T,

T HE SYSTEM OF SOIL POTENTIAL  IS DESIGNW TO FOCUS ON A POSITIVE

EXPRE:SIO:4 OF WE Q'JALIT(  oF A SOIL AFTER IWROV%ENTS RELATIVE TO

OTHER SOILS THAT MY BE AVAILABLE, THIS SYSTEM OF RATING SOIL S('ITA??ILITY

HILL PROVIDE TtiE USER WITH ALTEIX'ATIVE SOIL USES A"12 I+V!AGD~lEIIT  S\'S;C:'tS,

ANi, T~IZ ~CL!_OGICAL  ccwwrm OF t.xI VISION, ~DZR MIS sysm

SOILS N4TURALLY  U;:SUITED  FOR A SPECIFIC USE K4Y BECOIQ G”IIIJEb!TLY

S U I T A B LE ;.m  THEIR  L,IMITING  S O I L  P R O P E R T I E S  A R E  O V E R C OM E , TH E  D EG R E E

OF IfITEI!SITy OF REQUIRED PRECAUTIONS ARE STRESSED IN ADDITION TO THE

DEGREE OF LIMITATIO:JS  THE SOIL PRESEKK.

I~EFINITION  OF SOIL  PoT~~IAL:

THE SOIL FOTEiJTIAL CONCEPT IS A SYSTEI4 FOR EVALUATING THE MTURAL

UIJIT  OF SOIL, AS WAPPED  IN -IHE SOIL SURVEY PWOSRPM,  SOIL POTEhTIAL IS

DEFINED As THE ~LITY OF THE SOIL, usIr!G LATEST FEASIBLE TEcwoLoGY,

TO PRODUCE, YIELD, OR SUPPO?T  A GIVEIJ STRUCTJRE  OR ACTIVITY AT A COST

EXPRESSED IF! ECO>WJC,  SOCIAL, OR ENVIRCN~iE~~TAL  lJ>IITS  OF VALUE, THE
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SYSTU'I INVOLVES FOUR BASIC STEPS: (1) IDENTIFY FOR EACH SOIL USE THOSE

SOIL PROPERTIES THAT AFFECT THE SELECTION OF LROPS, YIELDS OF PUNTS
I

AND PERFOFWNCE OF ACTIVITY: (2) IDENTIFY AND EVALUATE TtIE KINDS OF

.
PR4CTICES TliAT I't4Y EE USED TO OVEECOr,E THE SOIL LIPlITATIONS  TO ACHIM

THE PERFO%WJCE THAT k'AINTAINS WALITY IN THE N4TURAL RESOLIRCE  EASE IIJ

ll1E EIjVIWk.:EIIT  AND IN THE STWPA~D OF LIVIXG: (3) EW\LUATE THE LEVEL

OF PERFOfWXcE OR YIELD AFTER INSTALLATION OF FEASIBLE FPACTICES AND

THE EFFECT OF PERFO.;;'WCE ON THE ENVIROW~NT:  (!!I ARRAY THE SOILS WITHIII

A STll3Y AREA I:I OXXR FRW THE EtST TO THOSE \"ITH THE LfORST PERFORt'tilCE,

T HE SYSTE!;  OF SOIL POT%TIAL IS A ,WTING OF T!IE QUALIN OF THF

SOIL IlXi.F, IT DXS IIOT -I,?% IirTC ACCOl!I~ll T?lE, EFFECT OF THL t.OCI\‘I!c::l

OF THE LAW, DISTAllCE TO ['ARKET, IW'ET W'A!3S, TR4NSPORTATION

FACII ITIX, T;!E SKILLS OF THE C!ILTiVfiiciR 01: D?JELJ:-ER, OR THE ECO?:C',IIC

OR SOCIAL CONSIDEPATIONS NECESS.WY 71; CZTF;;:!!?!E "LAIID S'JITABILITY,"

tkX?EVER,  SOIL POTE'dTIAL  WTIIiGS ARE CONSIDEkED AN ESSENTIAL FIRST STEP

1N l?TE DC,TEPS~IW,TICl~ OF LAND SUITfBILITY,

%IL POTEIdTIAL  RATINGS FRWENT A COiPARISCN OF SOIL USE ALTERNATIVES

I N SIMPLE TERJIS, THE RATING PRO C E D UR E REQUIR ES THE A SSISTANCE OF I"ANY

DISCIPLINES, IT PROVIDES A ZASIS FOR CECIDIb~G  HCY;i LAN11 b/ILL BE USED,

CO;ISIDERIN2 ITS PERFOR'E';CE AFTER bY3DEPa TECH?;OLOGIES  AKI-: APPLIED TO
(

OVERCOiE THE SOIL LI!'IITATI@ilS,

.



THE FOLLOWING TWDEL

SOIL PCTEMIAL:

SPI =

SPI =
I =

WI =

II =

J =

JJ =

I

IS PRESENTED TO CLARIFY THE DEFINITTDrl  OF

k.

III TI + fj, JJ
& r

;OIL POTENTIAL IIQEX

'ACTORS INHEREIIT  IN SOIL TAXoWIIC WIT

[NDEX  WEIGHT FOR FACTOR I

I/ALUEI  OF INDEX FOR FACTOR I

'ACTORS REPRESWTI  bl,; hSOCIATED FEATURES

IN SOIL I~!APpIi!5  'Z!IT

IflDEX WEIG!ff  FOF: 'KTOR J

ilnLUE OF INDZX FOR !-;.CTCR J

bvmTAGES OF THE SOIL POTENTIAL SYSTEM::

THE SOIL POTEblTIAL  RATING SYSTEC: PROVIDtS A VALID EASE FOR A

POSITIVE APPROAC~I  TO I.~~~KING  L~F~D USE DECISICNS, THE SYSTE;?  I~ISURES  ME

PRUCENT USE OF EXISTING'INFON'P.TIO+:  REGAFDII‘IG SOIL BEHfiVIOR,  AND THE

DEVELOPIW~T OF SOIL POTENTIAL PATItiGS,  ,3. DISTINCT CWlGE IN PHILOSOPHY

IS IDEIITIFIED,

T HE SOIL POTENTIAL RATIMG IS DWELOPEB WIMIFJ THE COWEXT OF THE 8

SOIL t?WPIt,!G UNIT, IN A3DITIOi1 TO SOIL CIWACTERISTICS 1t:HERENT  II‘: THE

SOIL TAXO:!(?:;IC UIIT, THE SYSTEM IKLUDES THE ASSOCIATED lANi)SCAPE FEATURES
.

IN THE F?kP UNIT, 1HF RATI!<G SYSTtri,l E,LLO,'S FOP. FLEXIBILITY AI.T)?:G  SOIL SU;IKY
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AREAS, ALTdQUGM  PATINGS WILL BE DEVELOPED FOLLCWI;:; STAWAFS)IZED  PROCEDURES,

4 THE FINAL PATING  FOR A SOIL M4PPItJS UNIT IS PEESE;ITED SO THC.T THE QUALITY OF

l ME SOIL RELATiM  TO OTHER SOILS IN THE AREA UNDER STUDY IS APPARENT, FOR

EXAMPLE, ALL SOILS IN ONE SURVEY APEA M4Y tlAVE A SEVERE LIf?ITATIW  FOR THE

USE IN QUESTION, HCWVER,  ‘I;-IE SOIL POTENTIAL SYST@,I ARP$,YS  THE SOILS IN ORDER

OF DEGREE OFT SUITABILITY DEPENDING ON THE EFFORTS REQUIRED TO OVZRCO:“,E  
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111  OUT  Sta,l.t~  of Mimowi the uses tlwt can be made of the soil
o~+vey have reached the point where there are seven counties that
have hired a full-time graduate soils scientist throu& their local
soil and water conservati.orl air3trict. This has all occurred during
the past 12 months. The county plannine:  and zoning commissions,

,

the local county courts, and other citizens who have been exposed
to the merits of the soil survey in the last few years have become *
insistent that this worthwhile endeavor be accelerated - insistent
to the point they were willing to appropriate local funds for this
purpose. The Soil Conservation Service, in this kind of arrangement,
has also agreed to furnish a full-time soil scientist to work side
by side the soil and water conservation district soil scientist.

It is sometimes very difficult to set priorities for soil sur-
veys so that they can be put to maximum use. Over the years we have
done the best we could to identify agricultural demands on the soil
resources and how the soil surveys could assist these landowners in
making wise decisions. During the last few years we have been in-
fluenced by some landowners near the expanding urban areas and have
placed some priorities for soil surveys for uses other than agcicul-
tural. Apparently, all of us together have been selective enough
that the value of this survey is now recognized in both urban and
rural areas. For this reason, local contributions for soil surveys
are coming from both sectors.

Many of you have been involved in attempting to get funds from -
local units of government for various purposes and recognize imme- '
diately that this is a most difficult arena unless you have a pro-
duct that is identifiable with success to a large number of people. .
The soil survey program in Missouri has fit this description, and
the cost-sharing from local sources is the end result. We antici-
pate that there will be other local units of government that will
respond in a similar manner. The Soil Conservation Service will
locate its soil scientists as much as possible in those areas where
the local people have established this kind of a priority.

Soil Survey - A Tool for Modern Agriculture
James B. Boillot, Commissioner, Missouri Department of Agrioul-

ture, brou&t a welcome from Governor Bond and the Department of
Agriculture. Mr. Boillot pointed out that we sometimes get in-
volved in a particular area of works and fail to see the over-all
influence of what we are doing. How do we in a special work area
define the benefit to the over-all society? One of the govern-
mental concerns is land use policy. Policy making must involve
agriculturists as well as people interested in urban expansion.
Must look at future food and fiber needs. There is a need for
plannedurbangrowth. Have to be concerned with interaction be-
tween people with different interests. Are we going to set aside
the most productive soils for crop production? We must all become
involved in making these decisions.

2
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Becia.1 Area. Soil Su~cys
Soil surveys on islands of the Pacific such as Gurus, Americufi

Samoa, etc., are highly desirable for the planning and d&clopmcnt
of these areas. We have authority for making soil surveys of
these islands, but limited resources end priorities have prevented I

their being made as yet. Studies are being made and recommendations
developed. When the resources are available, soil surveys at the ,-
intensity needed for such areas will be made.
Resurvey of Obsolete Surveys

The normal useful life of a soil survey is about 25 ~eaxs. Re-
survey of sn area is justified by advances in technolo& of soil
science and by changes in land use that result in a more intense use
of an area.

An area may be resurveyed when it is determined that the exist-
ing soil survey is obsolete because it has the wrong kind or level
of detail, or both. A resurvey is carried out in the same was as
any new soil survey.
Minimum Acceptable Standards

Soil surveys are the primary basis for many kinds of land
evaluations (for taxation, rent, sale, loan, etc.) and for a host
of use and management decisions many of which are extremely costly.
Increasingly they are used to predict the environmental impacts of
development activities and as a tool for land use and development
regulation. Soil surveys must, therefore, be accurate, consistent, _
and reliable within defined limits. They all must be able to stand '
the twin tests of scientific and legal inquiry.

The minimum acceptable standards of quality of the National Co- -
operative Soil Survey are set forth in the Soil Survey Manual, soil
memoranda, special handbooks, and official guides. Quality control
of soil surveys is achieved normally through initial, propess, and
final field reviews and established soil correlation prOCeduFeE.
Line and staff offices share responsibility for quality control of
soil surveys.
Soil Survey Investigations

The goal of soil survey investigations is to support field opera-
tions and soil survey interpretations by scientifically sound research.
The primary soil investigator in the soil survey program is the field
soil scientist. In sny soil survey, however, questions arise that
cannot be answered with the tools available in the field or that re-
quire specialized knowledge in certain areas of soil science or re-
lated fields. The primary function of the soil survey investigations
units is to provide help in these situations. The soil survey inves-
tigations units also conduct studies that by their nature are done
more effectively at a regional or a national level, and they assemble
information on soils or factors that influence the use and manage-
ment Of soils and make it available to the soil scientist in the
field. The use of remote sensing techniques is a part of these
studies.
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II
To make these soil surveys and interpretations available to

large numbers of people for decision-making on a wide variety of
uses. The most important uses are farming, ranching, forestry,
recreation, highway planning, construction of pipelines and air-
fields, town-and-country planning of residential, industrial, and
commercial development and locating areas of potential floor haz-
ard. Soil surveys are needed for progrsms to protect the resources
and improve the quality of the environment.

Individual land owners, engineering and development firms, and
planning and regulatory agencies require soil surveys for decision-
making. Currently, land-use planning activity at local and state
levels is causing vigorous demands for more soil surveys.
Soil Survey Interpretations

The main objective of soil survey interpretations is to pre-
dict the behavior of different kinds of soils for specific uses,
based upon observed relationships between soil properties and soil
behavior. Interpretations are needed not only for current uses
of the soil, but also for uses which may reasonably be expected
in the future. Here we may be restricted by only two factors--
one is the possible laok of knowledge about behavior in the
potential use, and the other is lack of imagination or insight as
to what are the potential uses of soils in given aceas for which
soil interpretations should be developed.
Reproduction and Distribution of Soil Surveys
Published Soil Surveys

It is an objective of the Soil Survey to publish soil surveys
as soon as possible after the soil maps and the accompanying text
manuscript are ready. The published soil survey is the principal
record of the original data from each soil survey area. A standard
series of Department of Agriculture publications is used.
Interim and Special Reports

The Soil Survey is responsible for making reliable soil survey
information available to local users before it is published in the
regular series. It is the policy to do this through interim and
special reports. All of these reports must be thoroughly reviewed
before they are released to ensure that they are of high quality,
accurate, technically correct, and consistent. Duplication of
effort in their preparation and the preparation of the manuscript
for the published soil survey must be avoided.

Interim reports may be for part or all of a soil survey area.
Such reports usually consist of copies of field sheets and support-
in&? descriptions and interpretations.
SoI1 Information System -

The Soil Information Svstem is intended to improve the nrocess-
ing of soil survey data so that the large volume of soil inf&mation
available can be effectively used by technicians and others to pro-
vide extent and location of soils suitable for specific crops and
other uses; to reduce costs of soil survey publications by preparing
tables, charts, and maps needed for publication and to recall data
which will aid in the classification and correlation of soils nation-
wide.



Updating of Old Interpretations
Some published soil surveys have soil maps that are of good

quality but the accompanying interpretations need updating. I f
new interpretations are needed, a supplemental text may be pre-
pared to provide the needed interpretations. A plan for updating :
the interpretations should be prepared. The updated interpreta-
tions are prepared using the latest guides, criteria and standards.

i
III

To provide people with detailed interpretations for use in
planning specific areas that are being developed.

Soil scientists, conservationists, and engineers are qequested
to make an increasing number of on-site technical soil investigations
so that sound lend-use decisions will be made for specific sites
or tracts of land. The number of these requests has increased
yearly. On-site investigations’are  necessary for specific site
selection and for design criteria for such uses as commercial,
residential, or industrial development , as well as for dams and
other structures.

Iv
To help SCS staff, legislators, cooperating agency people,

and other governmental officials to understand the potentials of
soil resources end the importance of knowing their limitations
for various u*es. .

Users must understand soil information and be able to use it
effectively. Training is necessary to insure that people under-
stand the potential and limitations of soil resources for various
uses. When soil information is released we should try to help
users, representatives of user* , and key leaders and officials
to understand the use and limitations of the soil information
they have.

,
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Summary of presentation presented by William R. Oschwald, Fro-
fessor of Soil Classification Extension, Department of Agronomy,
University of Illinois at Urbana-Champaign. Urbana, 111.
_ _ _ _ _ _ _ _ _ _

Soil surveys are conducted to obtain facts about the soils of
an area. The results are recorded in soil survey reports and may
be used by people as an aid in making soil use decisions. People
who use soil survey reports are potential target audiences for ex-
tension program efforts.

The purposes of this paper' are (a) to analyze soil survey re-
ports as a means for conununi eating facts to extension audiences,
and (b) to provide a focal point for discussion of reports and other
methods of communicating soil survey facts. Ropefully, the analysis
will result in discussion that will lead to improvements in the com-
munication of soil survey facts.

Communication is the p~‘ocess  by which messages are sent from a
aouxe to a receiver. A conurrunication  channel, such as a soil sur-
vey report, is a means for transmitting the message. The purpose of
communication is to change the behavior of the receiver. The re-
ceiver may send a return messa@, or feedback, regarding the effect-
iveness of the communi cation process.

Soil survey reports are means for communicating soil survey
facts to various audiences. Detailed (final), interim, and general
soil reports are examples.

The modern soil survey report differs in map detail and emphasis
from earlier models. The standards  format of the modern report re-
sults in similar presentation and coverae of soil facts even in dif-
ferent geographic areas and for different audienoes. Technical lan-
guage, complexity of presentation , and time lag between field work
completion and report publication are barriers to effective commun-
ication.

Potential users of soil survey repor~ts are decision makers or
advisers of decision makers. These IJotential users are likely to
have little background in soil science and are likely to encounter
difficulty in translating soil science terminology into their own
l=V?-=@*

Soil survey reports can be improved so that soil survey facts
are more effectively communicated to decision makers and other re-
port users. Audience identification and preparation of reports for
specific rather than general audiences are important first steps.
The use of non-technical language where possible and clear defini-
tions of necessary technical terms will help remove language bar-
riers. Changes in format may be neoessary to effectively reach
target audiences.

Soil survey extension programs provide a means of improving
communication of soil survey facts. Extension specialists can plan
and implement educational activities to enhance cormunication efforts.

Research is needed to determine the effectiveness of various
communication methods with different audiences. Soil survey methods
are needed to provide soil facts quicker and at a lower cost without
loss of benefit to users.
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Soil C.Lnooificat.ion, North Contra1 Region
Summary of remark0 by Maurice Stout, Jr., Principal Soil Cor-

relator, Soil Conservation Service, Lincoln, Nebraska
- _ _ _ _ _ _ _ _ _

National Cooperative Soil Survey participants should get to- ;
&her more often than every two years. Would like to have the
conference group cease to be an every other year organization.
This could be partially accomplished through committee work over

i

the two year period.
This region is probably leader in developing relations with

local units of government to get inputs for soil surveys. In get-
ting inputs we need to consider the whole job including publication.

The soil correlation unit in the MTSC correlated 45 soil sur-
veys in 1973. There are 700 Soil-5 forms from this region in data
banks at Ames, Iowa. The criteria for completing SCS-Soil-5 forms
is not static and can be adjusted. Any change in criteria must be
supported by data and documentation.

We should give careful thought to the workshop committees and
to the objectives of the workshop. Members should function as a
body continuously and meet every two years for personal contact.

We should arrive at methods for overcoming soil limitations.

Business Meeti%
Chairman C. L. Scrivner asked Robert Grossman to summarize the

meeting for publication. He accepted.
Material from the Soil Science Society committee on particle

size distribution was handed out and discussed. Each discussion .
group was asked to consider the following question and report the
results to the conference chairman.

"Assuming that the professional organizations repre-
senting engineers, geologists, and disciplines other
than soil science, would agree to common size limits
of sand, 2 - .0625 mm; silt, .0625 - .002 mm; and
clay, .002 mm; what should be the position of the soil
science discipline?"
Joe Fehrenbacker,  Don Bannister, and Larry Wilding were appointed

,,,' .
as a nominating committee to select a secretary for the 1976 meeting

YY
of the conference to be held in Michigan.

.V,' Mike Stout reviewed the committee for reoormnending  changes in
.,t J

,,,,;(; $,!~

soil taxonomy. The current committee members and length of tenure
are as follows: Experiment Station members - Fred C. Westin, 1 year;
Richard H. Rust, 2 years; Eugene P. Whiteside, 3 years. Soil Con-
servation Servi e -j %&Xiller,(~ear; Iptis Bulle&,? years;
Frank Sanclers,~~~years.

Following adjournment of the conference session there was a
meeting of the steering committee and discussion group leaders to

.

outline the procedure to be followed in reviewing committee reports.
.



Tuesday am, April 9
Christian J. Johannsen,  Fresidin&

CSA  ~r~reased @icultural Production Be Made
&npatible With Soil Conservation?

Resume of talk by Harry M. Galloway, Ext. Agronomist, Purdue
University.
______-___

Farming has changed greatly since the 30's, farms are much
larger, land. values higher and gross returns much greater. For
Indiana, average farms in 1935 had 102 acres; in 1969, 173 acres;
aore values were $50.70 and $468.50 and all products sold $1,771
and 03,779. Farmers have become big businessmen with systems
stressing timeliness and not always providing for protection of
soil resources against abuse and particularly by erosion. Almost
gone are the hay and small grain in rotation (51% 1935; 1% 1972).
Financial pressures and low unit crop values have augmented this
trend.

Between the two CNI inventory periods, 1959 and 1967, there
was a remarkable decline in adequacy of treatment of erodible crop-
lands in the heart of the corn belt (to an average 16$ in Iowa,
Illinois, and Indiana) but at the same time adequacy of treatment
of land with wetness problems increased. Farmers have had to im-  decetnTm
ooryations Td
(so closely  dekmented)T022.05 Tw 0.8276 0 0 1 120377.047.84 hadm
( .owa,)Tj
1.129 Tr 0.8621 0 08
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The challenge is on the soil survey to describe for layman
users such factors as where parallel terraces and other mechani-
cal practices can be employed. Reports should indicate which
tillage systems are adapted on important associated soils stress-
ing the more conserving systems wherever adapted. Substrata
characteristics dictating unusual ditch design and maintainance
should be pointed out. Nitrate loss possibilities should be in-
dicated by soils and those with possibilities of denitrifying N
and thus making good sinks for waste disposal should be pointed
out. Information on pesticide inactivation in surface soils,
soil workability for primary tillage, probable irrigation re-
sponse and dangers of soil losses in fall plowing would all be
highly useful to farmers.

i

;

Eknvironmental  and planning agencies could benefit greatly
by better quantification and indexing of facts lcnown about be-
havior of soil individuals and soil groups shown on soil as-
sociation maps. Among the needed facts are productivity in-
dices, and erodibility and drainage class as well as septic
tank indices.

Correlation of information available in a number of places
will be necessary to get such facts into our reports so they
can be used in teaching managers and regulatory agencies.

To be most useful soil and land characteristics and adapted
practices should be presented in digital forms. They can then
be entered for trials in the farm cropping models commonly used
by university Extension programs to help managers assess advis-
ability of important management changes. A @od example is the
quantifying of conventional and no till systems as to production
potential, cost of operation and soil loss potentials. Values of
soil losses can be estimated (losses of nutrients plus costs to
community) and a production model can be easily run twice. On
one run variable values for conventional tillage would be used;
on the second those for no-till. With other cropping costs
equal the two runs can quickly indicate relative advantage to
the operator and help him estimate trade-offs.

Modern operators will accept and benefit from such facts
presented so he can analyze them in his own context. He won't
normally be influenced much by exhortations or threats to farm
with more care nor will the public at large impose such restrio-
tions on him unless he is a flagrant violator.

Hi& production with conservation will be possible to achieve
but it won't be easily attained. The soilsurvey  has some of the
facts needed to make such harmony possible! Increased cooperation
with university experiment stations and extension services as well
as with other state and national resource agencies is more than
ever needed in design of surveys and reports. Results can be im-
proved so that values inherent in the surveys can be more fully
realized.
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Thursday sm, April 11

An Ozarks field tour was held on Thursday morni~. Narrators
on the buses were J. W. Whitfield and Ron Ward, both of the Mis-
souri GeologIcal Survey and Water Resources. The following stops
were made:

(1) Soils and solid wastes disposal in areas underlain by
carbonate rocks. Soils - C. L. Scrivner, Solid Waste
Disposal - Bill Whitfield.
Sink hole - losing streams - Bill Whitfield.
Ha Ha Tonka Spring - Jim Lee.
Kiangua Valley Overlook - Geomorphic history of the
Ozards - Ron Ward.

;

;

Thursday pm, April 11
James H. Lee, Presiding

Conunittee  chairmen for committees 1, 2, 3, 4, 5, 7, and 8 re-
ported to the members of the conference. Each chairman summarized
the conments from the four discussion groups. Delbert Mokma reported
on committee 5 for Ed Runge. The 10 committee reports were voted
on individually and accepted by the conference membership. The com-
mittee reports are attached to the minutes of the conference.

Thursday Evenina Dinner .

Alex Atlow, U.S. Park Service, Van Buren, Missouri gave an enter-
tainim; talk and slide show about Ozark rivers.

Friday  am, April 12
C. L. Scrivner, Presidiw

Reports were given and accepted for committees 9 and 10.
Francis Hole was nominated by the nominating committee and wac

elected as secretary of the IV76 work planning conference.
Tom Fenton reported the NCR-3 had voted to extend the member-

ship of Fred Westin, Richard Rust, and Eugene Whiteside on the
national committee for soil taxonomy for one, two, and three yearc
respectively.

,'., ,i.‘,
Hollis Omodt and Tom Fenton were elected as NCR-3 representatives

to the National Soil Survey Work Planning Conference.

14

17
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;

Den Franzmeier reported that NCR-3 recommended that NCTWPC
give a vote of confidence to the following proposal:

(1) We accept the offer of SSSA to print, distribute, ccl-
lect subscriptions, and conduct other duties related
to the publication of Soil Survey Horizons subject to
the judgement of the editorial board.

(2) The content of Soil Survey Horizons will be the respcn-
sibility of the editorial board which is to be composed
of people from the Regional Technical Work Planning
Conferences.

(3) Composition of the editorial board should gradually
shift from within the NCTWPC to representatives from
all four Technical Work Planning Conferences.

(4) The present editorial board consists of D. Franzmeier,
editor, J. Bcuma, R. Guthrie, and C. Johannsen.

The conference approved the recommendation.
Mike Stout reported that all diacussicn groups favored the

adoption of the change in the particle size distribution proposed
by the Soil Science Society. The conference voted to support the
adoption of the pmposed change.

Workshop chairmen, C. L. Scrivner, turned the session ever to
Rod Earner, incoming chairman. Cn behalf of the conference attendees
Rod Harner thanked Chairman Scrivner end those who helped him for a
well run conference in a relaxing atmosphere.

Rod Harner
Secretary

1976 Officers 1976 Steerim Committee
Rod Earner, Chairman Rod Earner
Francis Hole, Secretary C. L. Scrivner

Francis Hole
Tom Fenton
Msurice Stout, Jr.

1.5 /B
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Separate Session, NCRTWPC
SOlI CONSERVATION SERVICE
luesday, April 9. 1974

l,tnTar~-A Resort, Dsaqe Beach, Missouri

Maurice Stout, Jr., Chairman

TOPICS OF DISCUSSION

A. M. Session--1O:OO to 12:00
M. Session-- 1:00 to 3:00P:

1.

2.

3.

4.

5.

6.

7.

a.

9.

10.

Task Force - Vaught Cotnnittee

Manuscript Problems

Progress Report on Interpretations, ADP

Soils Memorandum-12

Series Descriptions - Progress Report

Acceleration of Soil Surveys

Registration of Soil Scientists

Coordination of T/K Values

Soil Interpretative Maps - MIADS, AMS

Land Inventory and Monitoring

Other t@s sug9es_ted:_~___ ._ ____

Temporary Assignments, Technical Service Center, and other States
Ortho-color geological survey maps
Use of color, false color, infrared photography
Anticipated revision of Soils Memorandum-2
Training - University of Tennessee
Future interim reports - policy memorandum
Is ERTS imagery being used?
TSC - operating procedure during moving period
Coordination of class and subclass criteria
Handling of phases in official series
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IUkc Stout
Discussed  ideas for published soil surveys including improving

the section "Ilow to Use the Soil Survey" so ac to make the survey
more c:xcily used. List map symbols, mapping unit names and where
to find information in the table of contents. This would eliminate
the r;ri,iLd,e  to mapping units. Put technical soil profile description
in 11~ back of the r%eport. IIave key mapping unit which has thumb-
nail description of the soil.

Roy Smtlth
Still getting manuscripts that have not been checked against

the annotated checklist. Must be checked by the party leader and
the state office. When he checks a manuscript he first checks the
series classification, drainage , and premeability against the offi-
cial series description. If any of these are wrong they create
problems throughout the manuscript. Problems in manuscripts go back
to the management of the survey from the very beginning including
initial design of lemnd and organization of the handbook.

Members of the conference objected to not seeing changes that
are made in edited copy of reports by other reviewers. Do not know
what changes have been made until galley comes. Meaning is some-
times chan.+d. Also the state doesn't know if suggested changes in
the edited copy are being included in the galley copy.

Robert Turner asked if contract editor could send a copy of
corrected pages back to state for review and then omit galley review.

Dick Johnson
Soils-5 forms will be submitted to Ames for variants. Camera

ready copy will be returned to the state.
A px,oblem with Soils-5 forms is that whole ran@ of series is

sometimes not covered, such as the whole range of textures. If there
is disagreement with interpretations send in supporting data with
recommended changes. Differences between states, such as crop yields,
need to be worked out between states before Soils-5 forms are submit-
ted. kny of the errors on the forms are because guidelines are not
being followed.

Jack Densmore commented that the first species listed in the pre-
ferred species column on Soils-5 forms is the species ordinated to.

Joe Casey remarked that need to send original OL‘ first carbon
of print-out material to cartographic for reproduction. Other copies
do not reproduce well.

Mike Stout
The soil correlation staff will take part in more progress field

reviews to solve problems earlier. Would it work to have a review
about one year prior to completion to go over material in the office?

Post - Cooperating agencies want to go the field. They consider
office time as not profitable.

Stout asked for suggestions to be sent in for participation from
the Principal Correlator's office.
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IQqosod Soils Memorandum  12 was diocussed. The consensus of
the group seemed to be that the task of gathering data should be
part of the state APC and involve all disciplines.

Registration of Soil Scientists ;
About six states are forming an organization for soil classifiers

and working toward registration. North Dakota has registration pro-
mm* Ted YLller briefly reviewed what has happened in North Dakota. '
Nineteen are registered to date. Application fee is $25.00 and $100.00
in addition if accepted. Robert Grossman is chairman of SSSA com-
mittee on registration of soil scientists. Committee is working on
national certification program.

Robert 'Purner
Principal Correlator's office had an input into 500 series de-

scriptions during past year. Established series are no longer coming
out on yellow because of (1) cost, (2) time factor, and (3) there
have not been many changes from yellow to blue copy. Standard series
description and Soils-5 form are being published on two sheets, folded.
Series descriptions must he updated to be printed with the Soils-s
form. The range in characteristics and competing series section are
sections that need most work. In range of characteristics underline
the horizon designation the first time it is used in order to flag
the horizon. A proposal has been made that phases (other than slope
and erosion) will be listed following the range in characteristics. :
In the competing series paragraph all of the series in large families
must be listed. .
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IIINIII’KS  OF ‘I’tlt:  1974  NCR-3 MKl:‘I‘lNl:
Osagc Beach, Mi~ssouri~

April  8-12,  1974

Tlw mr:ctinp, WRS  ca l led  to  order  by  Act ing  Chairman Scrivner at approximat~cly
IO:45 a .m. ,  ApI-il  9 ,  1 9 7 4 . Chairmen Hollis  Omodt  was absent becaosc  of
i l lness  in  h is  fami ly . Those in attendance were:

Alaska - No representative
I l l i n o i s - J. B. Fehrenbacher, W. R. Oschwald
Lndiana - D. P. Franzmeier,  H a r r y  G a l l o w a y
Iowa - T. E. Fenton
Kansas - W. N. Ebcrle
M i c h i g a n  - E. I’. Whiteside,  



for this group to get together to exchange ideas end to have discussions con-
c e r n i n g  the suil  fiorvey  program in  the  reg ion . It  was also pointed out that
at this particular meeting Extension people had been invited; The Extension ;
p e o p l e  concerned  with land use are closely tied to the people in soil  survey,
and there is a need to get together on a regional basis to discuss the problems .
associated with soil  surveys and land use. Dr. Newman pointed out that in the *
past we have hren meeting with NC-109, and that as long as NC-109 continues to
exist we could meet width them on an annual basis and divide the time between
NC-109 and NCR-3. Gene Whiteside noted conrments  by Mike Stout concerning a
need for a regional meeting of  the cooperating agencies involved in soil  survey
on a yearly basis.

Klaus  Flach pointed out Lhat  the reason for meeting in alternate years on a
x-c):ional  l*asis was that the National Cooperative Soi~l  Survey Workshop was held
in y~‘ilrs  01 ternating  with the r e g i o n a l  m e e t i n g s . Joe Fehrenbacher  noted  that
fall mwtings for NC-109 are a necessity because of  the need to put together a
rtw?nrc-l\ report . Gc~ne Whiteside noted that the NCR-3 group had sponsored NC-109.

Clarence Scrivncr expressed the view that there was a need to meet once each
year to check notes and discuss the problems associated with the soil  survey,
and also that th is  committee  doesn ’ t  need to get too involved with projects.
The important thing is the interchange of ideas;  the actual action the committee
takes ins not the most productive part of  these meetings.

Wilding: po inted  out that not all  states in the region may want to parti,cipate  on .
a  yearly hasis. Franzmeier  stated that the kind of thing NCR-3 is concerned
with  i s  coordinat ion  o f  so i l  survey  act iv i t ies . If  we feel  it  is  important.  to
nvct “11 a  y e a r l y  b a s i s , w e  should let our di~rectors  k n o w . Dr. Newman again
pointed ~,r~t  that WI, vould meet .  with N C - 1 0 9 , w i t h  scparnlr d i s c u s s i o n  Li,rnes f or
NCR-3. Wildin): statt~l I,(: d i d  ll”t believe  t h e “R” in N(:R ~lwant  r e g i o n a l  b u t
s t o o d  (<)I- rcscarcI1. TIIC Nor-t  hcas  I c-r,, C~I~IIL  tee , compal-ab I c to ttw NCR-3 Conn~li  t tee,
~cccnt 1s cl,:rngrd its t i t  I<,  I” Coordinali~on  Conorittec.  __.W i Id in% moved Lhal_t_!,s
P~;~_~~_&r~o~~~  OII  rcc~~rd in favor of nwcting  at Ieast~  once e a c h  c a l e n d a r  year.
l’hc: sccretnut I so i n f o r m  Dr___~~__~__ ..-_.____L~~~~. & h e i n  turn wi,ll t r a n s m i t  this messa&---_-_.-_.
t<r dit-ectors  i n  t[lc 12i”n.-.-_-~__-~~__-.__- Dr. Ncw~w~  raised a que~s~~ion  as to whether  or  not
this W0lll  d c!ve1- involw  meet:int:  more 1han o n c e  e a c h  y e a r . IYnnemcier  po inted  out
tha: at tlw pres~.nt  tii~x!  w e  a r e  on au J8- a n d  a  6-month  rotaring  schedule. Jar:
Fehrw~t~cher  seconded Wildi~ng’s  nrotion, a n d  t h e r e  w a s  n___unaninwus  vote  cast  %-
favor of  the motion--_I__.

C l a r e n c e  Scrivnrr added that  in  coord inat ing  the  present  meeting, the  poss ib i l i ty
of a joint meeting uf NCR-3 and the Soil  Conservation Servicr  had been discussed.
The idea of the joi~nr  meeting was that the things we discuss are not exclusive
to our group, and  that SCS people would l~i,ke to hear what we are thinking. We, -
i n  tllrn, are interested  in their meetings. HOWeVer  ) according  to  Scrivner,  Dr.
Davis had advised that separate meetings be held.

Soi i ‘l’axonomy  Committee-

Ar t.hr Rapid City meeting three men were elected to serve on the Soil Taxonomy
Committee. Fred  Westin  was elected for one-year and Lhree-year  terns, Dick Rust
for a two-year term, and Gene Whiteside for a three-year term. There has been
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IIO activity  on tllis committee duri~llr,  tllis t i m e  p e r i o d . ‘L’hcrclore, the question
to b e  discllssed  is “Shwld  we co”t inue with this same conuni ttcc altd extend  the
t,imc period for the p e o p l e  e l e c t e d ? D o ”  Franzmcicr  made  R motiollt)uat  W C  e x -
t e n d  the e x p i r a t i o n  date o f  the  So i l  Taxonomy Conmittee memhrrs  terms of office- - - - - - - -
ror a  z -year  per-i&. The motion was seconded by Chuck Frazee. The vote was
unanimous in favor of the motion.
iGt,

Therefore , the time periods l isted for Westin,
and Whiteside will continue as indicated after their names from this 1974

meet i “p,

interstate  Correlatio~l  of  Laboratory Data (reported by Wilding)

I.. F. Wilditlh: b r i e f l y  r e v i e w e d  t:l,e tlloughts  behi~nd  e s t a b l i s h m e n t  o f  t h i s  c o r n -
mit~tce. The goal is to study the laboratory  corre lat ions  on  se lec ted  samples .
Major qucst,i  0”s to he answered are: What errors of  laboratory determinations
do we have? tlow do W C  apply the results obta ined  f rom d i f ferent  laborator ies
to taxonomy and classification? 1” our previous meeting in Madison, four or
f ive  s tates  expressed  interest  in  th is  conmrittee.

Wilding stated that the committee i,s developing a questionnaire. He has talked
with Boh Grossman, Director of the SCS Lincoln Laboratory. George  Holmgren  o f
the Lincoln Lab is working through the Soil  Science Society of  America project
o” sampling of 10 to 15 pedons for ASTM samples. Wilding pointed out that we
can be invo lved  in  th is  type  o f  pro jec t , but also it  was felt  there was a need
for R regional supply of  samples. 0” t:he  regional basis we ca” expedi te  the
p r o j e c t , a n d  tile regio”a1  camnittec  would not be in conf1ic.t  with the Irational
committee. Wilding then distributed a l imited number of  the questionnaires that
w i l l  laker he swt t o  p e o p l e  i n  t h e  regi~on.

When  lhc rommi t t~ce  was  formed, approx imate ly  f ive  states  expressed interest.
Uthex-  qucs~~ i ow: to  he  aswcred  i~nc lude: What routinr  properties are measured
i.” Ial~~xat~orics’! How many sampl.es should he analyzed? h’hat kinds of samples?
W h o  sh<uld  t Ix- san~plcs be  d is tr ibuted  to? Should it  be l imited to the North
Ccnlrnl Region? Or should it  he l imited to those interested in pedology? 1~ t
w a s  suggested t~hnt each person should  be  respons ib le  for  stori~ng the  samples  he
collc*cts.

Such analysrs  as soluble  sa l ts  are  not .  needed  in  some areas ,  so  iL would  be nec -

essary to  ind icate  the  analyses  that  are  appropr iate  to  the  samples . Other
questions raised concerned the following: Is fumigat ion  o f  samples  n e c e s s a r y ?

The  idea  o f  the conmittee is to attempt to generate  i n t e r - l a b  c o o r d i n a t i o n . One
way o f  comparing  the data is for all to report data. What kinds of  differences
cali WC expect between labs? Reference samples would help resolve this problem.
Dick  Rust  a lso  poinl:ed out that this would hel,p to supporl  corre lat ion  work .

Klaus  Flach reported on the progress of  the soil  data bank. Ile report:cd there
was some delay in the progress. One problew  is where should  the samples he
stored? Twclw soils are involved, but they are very larfe s a m p l e s .

The  SCS  labs in the past have exchanged samplgs. They  ar~e run through in one
grroup. They are useful within labs and also for checking. Klaus pointed out
that cation exchange capacity in the Californi~a  lab has gone up 15 percent in
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10 years, and stated that th is  i s  probably  the  resul t  o f  l ong- t ime systemat ic
changes. Klaus also spoke of  the need for more analyses concerning clay ;

minerals , 1 iquid limit,?, , and p last i c i ty  l imits . Wilding replied that he thought
these could be another phase of  this particular project,
involved in different types of  analyses.

that  d i f ferent  labs  are  ;
Klaus again mentioned benchmarks soils

and  the fact that it  would be nice to integrate benchmark soils at the state,
r e g i o n a l , and national levels. Klaus will  have a cooperative soil  survey program
concerning  this.

IJon Franzmeicr ra ised  the  quest ion  o f  rep l i cates . At present SCS labs have only
a  s ingle  analys is . Neil  Smeck reported that in Ohio duplicates are run on each
analys is  in  the ir  laboratory . They will  accept a certain amount of error,  but
they fee l  dupl i cates  are  bet ter . He felt  there was a need for duplicates on this
pro_jcct ) and this seemed to express the feeling of  thra g r o u p .

(:~we  Whitesidcv rniscd the q u e s t i o n  a s  t o  t h e  k i n d s  o f  s o i l s  t h e  conmlittee  is in-
t I’ICS~  cd ial. Flichiy,arl  might not be interested in the soils of  the Great P l a i n s
stnr,ss. Wildillx  p(bintrd o u t  t h a t  t h e  p u r p o s e  o f  tbr projlxt  i s  t o  c o l l e c t i v e l y
,~vnluaL c> (wr ~onfidencc  in the a n a l y s e s . Again Whitesi&, pointed out that not
cvcry stat? is involvwi i n  e v e r y  dr.trrmi~nntion. S;nmck pointed out that  so luble
s a l t s  are note  t-w in every  l a b o r a t o r y ,  a n d  e v e r y  l n b  m a y  n o t  want to do rhem. _

Wildin): raiwd  the quest ion  as  to  the  sort  o f  d is tr ibut ion  o f  the  samples . What
period of tinlc? Each  state to share its own samples? What t y p e  o f  p r e p a r a t i o n ?  .
Should they be passed through a Z-mesh sieve? lo-mesh? What type of uniformity?
The methods to be used will be cited, and there is no direct implication by com-
par isons .

Klaus pointed out that in the laboratory publications there is a procedure for
prescntiny data in reports. He would favor using the method code so that the
met hod  used can be coded . The correlation of  methods would be appropriate.
l’twrc should  br n lihcrsl policy on the  data  to  be  inc luded  in  the  reports .

Vvnl  un r*.~~~>rtv~l  o n  the prllgress  o f  t h i s  conuni ttee. A t  t~his stage he rcportrd
that ~,<,t al 1 crwurli  Ltvc meml~ers  had  responded  to  a  let t~cr asking  for  ranking  uf
critcr-i.2 ior so i l s  in  the ir  ( committee  members )  respect~ive  states . Some  of I h e
replies  indicated ttlcre was  a fair correlation between Land areas they wo111d
c o n s i d e r  t~heir  pr ime agr icul tural  land  and the  So i l  Conservat,ion  Servi~ce capn-
bility sysrcm ot classi.iication. In soxz s tates  e i ther  Class  L or Class I  plus
Class II  would c l o s e l y  a p p r o x i m a t e  prime agr icul tural  land for row crop produc- .
t ion . However , as  po inted  out by several states, the. c a p a b i l i t y  classifi~cation
w o u l d  rcot he a good i,ndicator  of prime agricultural land. An example gi~ven
cover4  arcas of muck soils which are Class III or lower,  yet produce more dollars .
per acre  when used [or vegetable  crops  than much o f  the  Class  I  land . Thus, it
appears that each state will  hsve to be asked to make a decision as to their ideas
of the best USC of  the land and how they would classify that land for that partic-
ular purpose.
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‘Thus  ( 2s Fenton summnri7.ed, there  wi l l  be  a  need  for  d i f ferent  c lasses  o f
prime agricultural land --  perhaps prime agricultural land for row crop pro-
duct ion , prjme agrjcultural  land  for  vegetable  crop  product ion ,  e tc . Fenton

i reported that when all subcommittee members have replied, he will sununarize
thvir  recommendations and send them out to the entire NCR commi~ttee  with ad-
d i t ional  requests  for  in format ion . The feeling was expressed that this is a
worthwhile project and that this group, i f  any group can, should be able to
come up with some type of rating system for the soil areas in the North Central
Region. The work of t,his committee w,il,l c o n t i n u e .

At the coxlusion of t:his report a break was taken for lunch.

Dr.  Ncwma”  ‘,s Remarks

‘I’IIc ;~ftcrnoon  svss ion was hegun by Dr. Art Newman of CSKS. He has been involved
in tl!r Rllssiau \risit~ol-  program which  is  an exchange  o f  scientists  between
c oun I~ r i cs 



l>L>ill!  <>(I  <rut t LIat n~,st  administrators  recognize  the  need  for  increased  funding .
‘I’I,rI:r~I<rr-r, Lhrre muy hc a good  chance f o r  s o m e  i n c r e a s e . At the present time
thrrc i:; 11” t imr s c h e d u l e  f o r  t,he b u d g e t , sud i t  cou ld  be  December  hefore  t h e ;
Iunds arc <jut. The question was asked of III-. Newman  if the funds would be
varmarkcd . Ilc I-cplicd  that  the  d irectors  o f  agr icu l ture  exper iment  s tat ions
do not I ikc earmarked funds, but at present some assistants to the Secretary ’
of Agriculture think earmarking of funds will  be nmre  prevalent in the future.

Soil Survey Horizons (discussed by Don Franzmeier)

The Soil  Science Society of  America has offered to published Soil  Survey
Horizons. There was some concern expressed at the National Meetings that soil
scient,ists would lose control  of  the material  published in Soil  Survey Horizons
under this arrangement. Frnnzmeier  suggested the following~omnendations  from
NCR-3 be taken to the North-Central Regional Planning Conference.

1. To accept  the o f fer  o f  SSSA to  pr int ,  d is tr ibute ,  co l lec t  subscr ipt ions ,
and conduct other duties related to the publication of u Survey  Hor izons ,
s!lb~ic.ct  TV, the judgnlent~  o f  t h e  E d i t o r i a l  Roard.

2. ‘Tlltl  cw,tc’~~t  of Soil Survey Horizons be in the hands of  the Editorial  Board- -
which is 10 be composed of persons from the Regional Technical Work Planning _
cu”ierc”ccs.

3. ‘Shr~  compcrsi tion o f  the  Edi tor ia l  Board  to  gradual ly  sh i f t  f rom representa- h
tivcs within the North Central Regional Technical Work Planning Conference
to representatives from all  four technical work planning conferences. (The
present  Edi tor ia l  Board  cwsists of Don Franzmeier,  editor,  and J. Bouma,
R. Cuthrie, and c .  Johannsen,  assoc iate  ed i tors . )

Some of the com~I,cnts  a s s o c i a t e d  w i t h  t h e s e  
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:orn~at  of Soil Surveys (discussed by Harry Galloway)

i
tlarry discussed In a general way the present format of the soil survey publica-
t ions, stressing that there is a need for an educational tool. There is a trend
toward nwre automation in the months and years ahead. The question that we must

: ask ourselves at this time: (1) Is the report organized so that it can be used
as an educational tool? To try to answer this question, a series of questions
were sent out to people on the conrnittee.

IS it possible, or do people use the soil survey report independently of tech-
nical help? Are reports organized for technicians? Do limitations tell the
story? We have various degrees of limitations. How might these limitations be
overcome? use of terms such as slight, moderate, or severe? A whole county can
have severe limitations. Just to say this is not enough, in many cases. Tabular
presentation of material is probably more difficult to use than the present
format. Possibly material should be discussed in terms of association in tables,
rather than an alphabetical list of series, etc. There is some confusion on en-
gineering data. Does it come from specific sites, or are these actually estimated
engineering properties?

Soil Survey Reports and Introductory Meetings

‘ln many cases visuals in the report aren’t in the proper format to use. How do
we motivate an audience in soil survey meetings? There is a possibility that too
much automation may limit the use of the soil survey report.

It is proposed that perhaps the report could be divided into two parts. One part
would contain the facts on soils plus the maps; the second part would be an
interpretive type of report. A series of reports could be oriented towards
specific groups or audiences. It is important that a soil scientist take part
in the meeting. Interim reports have provided a means  of exploring new ways of
presenting information. 1n some states experimentation has been in progress
where reports were written for some specific user groups. It was Harry’s feeling
that reports should emphasize soil differences. He pointed out the use of
management groups in Michigan to this end.

There are various needs, depending on the type of soil information requested.
For example, reports could be centered around certain land resource areas of
which there are 12 in the United States. There could be similar reports pre-
pared on an area basis. Certainly interpretive reports could be prepared for a
several-county area when soils are cornnon  to these areas. Another connnent  made
was that the people of a survey area should be a part of the program. Another
point was that the format of the present report is contradictory. It is said
to be written so that a sixth-grade educational level could understand it, and
yet descriptions that are very technical in nature are included. General connnents
from the group indicated that perhaps the present report does not completely
satisfy everyone.

There is a need to strengthen the mapping unit section of the report. There is
also a need to have specific types of interpretive reports directed to specific
audienc~es. The view was expressed that the reports should include present tech-
nology and how to overcome limitations. There is a need for greater cooperation
among different disciplines when the report is prepared. And certainly Extension
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11CC’dS  to ht. 3 pal-l. of lhc! program. At the present t ime, in terms of financial
s u p p o r t ,  I~lLCS’ are not a part  of the p r e s e n t  p r o g r a m . Also , the needs of the
users need to be brought into the total educational program. I n t e r d i s c i p l i n a r y  i
rrsearclr  efforts that are pertinent to the survey area need to be recorded.
Dr. Galloway  stated that the work of this committee  will be continued, and it
will discuss other ways of suggesting changes for improvements in the soil

,‘

survey report:.

NW-3 Ilusinrss

Dr. Joe Fehrcnhacher  was elected secretary and will serve with T. E. Fenton,
incoming chairman, until the next meetfng.

J(
Ilo l l i s  Omodt and ‘I’. 1:. Fenton will be the representatives from this region at
the National Work Planning Conference in 1975.

Respect~fully  submitted,

T. E. Fenton, Secretary

,
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North Central Region61 Technical Work-Plenning Conference
of the Cooper6tive  Soil Survey

osage Beech, ~im6ouri
April 8-12, 1974

Report of Caaittee 1, Engineering ApplicetiOn
end Interpretetion6  of Soil  Survtya

The charge of thir caittee we6 to:

1. Rtvitw the "Guide for Interpreting Enginttring  Uat8 of Soils*.
2. Ask wht new intarpretetioau ue needed.
3. concentrete  on refineaent  of e6tiute6 for cla6ser  of di6per6ion

of 6oil erodibility.
4. Fmview the %uidekmdc for U6er8 of Soil Surveya* that V~D prepared

at the We6tem Regionalcontexence.

RecOmendationr for the "Guide for Intmpreting Engineering Usel of Soilt”:

The guide for soil limitation6 for dwelling8 need6 t0 set limit6
on the thiCkIIe66 of horirons with maderete  or 6evere shrink-6well
that will effect the lhititiOn6 for dwellirq6. ?or example, a
24-inch horizon with moderate 6hrink-6~611 in the upper 36 in&e6
of the 6oil probably will oat 

 

  



sy*tems winy a nmlarical uaight fwtor on items affecting U.. of
a foil for a specific purpose needs to bs studied for UI. in scs.
Purdue uniraraity  developsd  a ourorical procedure that l nab1.s .n
individual to cwpure two soils, both bwiug . aware liritation
for septic tank absorption field,, to determine which soil ham th*
soil properties less costly to ovdrc~e. At the plrsent time, th4
wildlife guides U.C nluerical values to deteruine sritibility. T&,
nlaericsl wight fslctxw ray be lore applicable when used locally or
statewide. It will probably newJ to be in conjonction with 
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Delete OL, OH, and Pt fro* quide oheet 10 -- roil limitation ratings
for local roads and l treetr and guide rhaet 11 -- witability ratinqr
of eoilm . . ,ourc.ll  or road fill. These unified aoil groupa can k
covered by a footnote to indiortr  they ar. "muited.

i
Ret-ndationm on Mvimory Soila- dated May 8, 1973, "Guide for Satlnq Lini-
tationm of Soilm for Disposal of Waste,’  aret

- A quantitative definition of infiltration rate is needed. Infil-
tratioh rate is uot synonomouo with permeability of the Ap horizon.
Definition of infiltration rate should be frame3 in teru  of en
operational procedure or test and for the vegetation of the soil
at thAt time.

- Organic matter is an important soil constituent in regard to cation
exchange. Since the amount of organic matter iuflueucea the mils
ability to remove or iuactivate pollutanta fra waste, it or CEC neads
to be made part of the rating criteria.

- The available water capacity breaks at 7.8 inches in tablem 1 and 2
and seems to indicate a degree of preoirion we do not have. The
clas#er of available water capacity to a depth of 60 inch.8 need to
be urd. They are slight - more then 9 inches, moduete - 3 to 9
inches, and *were - 1emm tbm 3 incher.

Should guidelines be developed for lot sires of homea having septic tank abwxp-
tion fields? N O. Area needed for l eptic tank absorption field@ can be determirud
but what ia the envirolneahl impnct when considering h~urd of pollution and
visa land we? Some cowunitiem are re-nding up to 10 to 20 l cre lot sizes
in an effort to control developwnt. Do ve want to get into the decision making
role? No. State and local governments need to uke thaw decisiona hopefully
based on technical knowledge.

A list of footnotes for the SCS-Soile-5  need not be provided at the regional
level. Although a list of couronly used footnote* could be helpful but should
not be mandatory. Let's retain a spot where soil scientists can uprear l little
individuality.

The use of percent elope on SCS-Soile-5 vi11 be continud rather than uainq
letter deeiqnationa for slope.

The engineering subcollittee of the organic soils tank has developed a penalty
rating aye&m for interpretitions. Dne application -- -11 buildings rith bame-
ments -- ** *elected for trial. The subcaittee - realized that intarpreta-

, tions for organic soils are of little "se unlesr they correlate vith interpreta-
tions for mineral ~11s. Attached is a copy of the penalty ratings developed by
the 8"bCmittee (a part of the Task POrCe Report  to the 1973 National Unrk Plan-
ning Conference). This is a first approximation urd is now being teH.ed.  A
prime remOn for the penalty system approach is to get a more quantitative 



UCHWPC  Caritt6s 1
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r0110wing l re tw0 l wpectcu of the prwbdfeq diecoeuicw  tJmt varrents  y0ur
sugg**tions:

Shcwld  olle SyStm  of ilpt6rpretXtiOBU  be d6vebapa  iOr rill~ral
and orgaeic  *oils7 I

Should  th6 pamlty  rating ~pprowh be explored  Dcme fully for
6ppliC6tiOn  ti, Pai1 i~rtarp~6tX,tiOW3?

;

The panalty  rating apyroach  needs  t0 be. 6KplOrd  yIT6 fully for application
to soil interpretations. The penalty rating apprcoach would  help distinguish
betu6en various degrees within slight, mOdcrete,  or severe limitations. Must
be careful because the use of numricnl  values could lead to the implication
of more accuracy than actually exists.

With mphasis on production of farm crops and enviroment,  l groecaic interpra-
tations  such es fertility in temm of availeble P and K in th6 mbsoil  and or-
ganic matter contdnt relationship to the we of herbicides amd to be de+alopcd.
In many aoil.  rurv6yr  theme types of interpretetiora  will be usd m0r* thee Uay
n0nfea  intarpretetionm.

ma 0f the terminology  M the w+sOil8-S'~  J.R coefusiag.  The use of the toa
“p6rcs  slowly" for drainage,  irrigrtiom,  etc., io miSl6diIIg.  Th6 t6rm was de-
velop& for reptic tank absorption fialdm.  This term hs b66n bounced back Ubd
forth - it is one of th6 reasons that, sac neere  and rt6tvS fed it IWC6SS6ry to
rOWit th6 intarpr6tA,tiOn6  Op: u"* Sep,,rati  St&6 forma. The meemiag of the
tam "parts slovly'  needs  t0 be cluifiab  by chuhging  it to "percs too SlOUly~
80 p6rm6ability clams  ia: not inferred. rddfitiolul  term6 666d to be 6ddd, e.g.,

W-a=wW.

GuiddaS  for rating soils fOr la~Xl9,  and gOrdslw  cdl gOIf fairWayS  (ettiChd)  M6d
to be in the "Soil Survey Interpretations Handbxk".  Use of these guides uy
not be required in all rroil sebvey~)  but the guide0  will rsrist in en8uering
qusrtioas  whur they arielc.

- Criteria for uolub1.e  malts need*  t0 b+ added in thr quid. for a~ils
for larn~  and gealens.

- Narratives are need6d for yrtidua for rating s~ilm for lawns and
g6rd6W 6d gOIf fahW6yS. Th6y could pwrihly outline the use
of recaPud6d  syeoies,  irrigation, etc.

what soil studiem,  with and withOut l6bOxetOry  lMloiehnc6,  6r* n66dd SO 6611 ia-
t6rpretation6  can h imx6 emce? Also, wiut ways CM.eoilbemanip6l&6d  to
ov6rcQQ6  6 moderate or eevero  limitation in tama of use* involrsd  with 6ngiee6rin92
Study of resimtivity,  water t&Lea, frost pobntial,  emd water wvmbnt  on mwt
soils would help in preparation Of meny roil int6rpretationa.  ?or exemple,  ~1x6
inforaation on rasistivity of wils helps refine corrooivity ratings. The waya im .
which most aoilo  CM be 

 



.
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Rey S. Decker's paper entitled "Identification and Influence of Dispersive Clays
on Erosion Potential of Soils* may help refine the estimates for classes of dis-
persion of soil erodibility as related, for exupla, to "K" values. have four
classes based on the crumb test as described on page 5 of Rcy’s paper. The in-
formation needed to determine the class can easily be performed. Classes of dis-
persibility would relate to the operation. Dispersibility  of a soil is not known
but the reaction to the test is known. The user makes the judgment whether to
accept dispersibility information as l efficient or get more information. The
recolendation  is that my's procedure be used if it improves the accuracy of the
“K” value.

The Western Regional Technical Work-Planning Conferonce of the Cooperative Soil
Survey (January 1972) haa a 96 page "Guidebook for Users of Soil Surveys".
Mviaory Soils-9 dated March 9, 1973 trahaitted  au outline for a "soil Survey
Interpretations Hahdbook". Is the handbook arranged in the most oaeable way and
should certain sections similar to sections in the guidebook be added? Parts 2
and 3 of the handbook right logically follow noctioar 4, 5, and 6 rather than
precede them? If tha handbook is tc be for “users” meaning the ganeral public,
the section IIC - Factor* of Pormtion, and V - the hatiohal Cooperative Soil
Survey of the guidebook wuld be good additions. The handbook a&¶ guidebook at
this time serve two different purpese~. The handbook atates policy wherea* the
guidebook informs users about soil surveys.

Thie report contains the changes made at the Meting in Osage Beach, Wiasouri.

Thi8 comittee should be continued.

Charges for tha comittae to consider in 1976 arex

1. Review guide for rating 8oilm for potential fromt action,

2. Review l ystaas wing numerical weight factor on itrs affecting
use of a soil for specific intorpretatlon.

3. Raviev itors affecting um in guides  of #oil ltiitations  for
specific interpretations.
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DEPTH
R0ck

c lm (C 40”) 200
l-l.Sa(M+-60") 200
1.5-Ja(S'-10') 160
3-6m(lO-20') 200
>Q (>20') 200

-.
0:

I
1

for
ENGINEERING INTERPRETATIOMS
Sarll JIuildingr  with &m(lbnts

SEASONAL HIGH
WATER TABLE

(DaPth)
c 75cm (Go-,
75-15Ocm(3040") "l:
>15O0m (>60=) 0

?MODIffi
Percurt Probability
NOM 0
O-26 50
2-101 100
7101 200

ROCKINESS
(Percoat autcropj

< 28 0
2-101 20
7101 40

,

SHIUNK-SWKLL
(Mineral layers only

(COLE)
co.03 0
.03-.O6 5
.O6-.09 10
7.09 20

RGANIC (~hcludiag LimaiC) OVRR- n1NR&ALDvER-
P'rag. _adY ChY.Y Prrg.
Sk*1. Sdimenti Sdiment# Sulimant~ Rock Sk&.
Rippabla CP,GW,SP OT r1aty 111 Rippabla
B0uld. SW,SC,SH Mck CL/PI715 &uld.

CVPI~S cn,nll

140 100 90 80 80 50
160 130 120 110 50 20
180 160 150 140 20 0
200 160 170 160 10 0
200 200 200 200 0 0

L

PRasTAcTIoIl
GW,GP,SW,SP 0
cw,GC,sC,CR,OH 5
wL,CL,oL,MH,sn 10

STONINI?SS
Mineral soils 0al.y)

(Aerial percent)
<0.1r 0
0.1-34 15
73t 30

DNIPIBD CLASS
Winoral oils only)

GW.GP,SU,SP
SANDY Ql,GC,SM,SC  0
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North Central Regional Technical Work-Planning Conference
of the Cooperative Soil Survey

Osage Beach, Missouri
April 8-12, 1974

Report of Committee 2, Soil Morphology
and Soil Family Criteria
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The charge of this committee was related to soil survey interpretations

as affected by soil morphology and soil family criteria. In developing

this charge, the committee members were asked to develop phases of selected

families which contain series too diverse to assign one set of interpretations.

Phase criteria such as slope and erosion affect interpretations in obvious

ways. If these and other critical soil properties are identified for each

fami  l,y , then perhaps the family can be made more useful in making inter-

pretations.

Depth to some kind of restrictive layer is the property mentioned most by

committee members. At the 1972 conference, depth as a family criterion

was discussed because of  the major differences in interpretations among

series of the same family in some subgroups. Using depth to a restrictive

layer as a basis for separating phases of families would emphasize the

distinctions we now make at the series level.

Another property related to interpretations that was mentioned frequently

is permeability. Engineering uses of soils such as sewage lagoons, septic

tank filter fields, and ponds are critically affected by this property.

Di f ferences  in  permeabi l i ty  readi ly  account  for  interpret ive  d i f ferences

among series of the same family.
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A consensus of those responding indicates that the idea of interpreting

families by phases deserves further study. The report of Committee 2

submitted to the 1972 conference suggests that major differences in inter-
:

pretations within scane families may have resulted in a failure to use

families as interpretive groups, At least two responses reiterated the

necessity for subdividing families in order to make logical interpretations.

Apparently there are no instances where soil families are being used as

interpretive groups in this region. This discovery is not surprising when

viewed Jon the light of past discussions. I was able, however, to obtain

two examples from other regions for the MTSC files. Dr. F. F. Peterson at

the University of Nevada, Rena sent me a copy of a Reconnaissance Soil Survey

of Railroad Valley, Nevada. The mapping units in this survey were phases of

I

familjes or groups of families. Another example came from the Northeast Technical

Sri-vice Center, Principal Soil Correlntor,  Upper Darby. Pennsylvania. It

consists of two parts: (1) an alphabetical index of soil series and their

relationship to basic groups of similar soils and (2) a numerical index of

basic groups arranged by levels of the soil taxonomy. The second part

consisted of phases of families which were used to develop computerized

interpretations for soil series in the Northeast.

In summarizing the activities of this committee, the following statements

are offered as reconnnendations  to be considered by the conference:
.

1. Phases of soil families are useful in grouping soil series

for interpretive purposes. Application of this idea needs

further study.

3q
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2. Neither families nor phases of families are being used in this

region as interpretive groups. Unless a need is shown, there is

no particular reason to promote their use.

3. The work of this committee should be continued in order to

consider problems dealing with morphology and soil families.

As the activities of the committee overlap those of Committee 4,

these two committees should be combined. A new committee could

consider any activity related to soil morphology and Soil Taxonomy.

Perhaps the new committee could have a direct relationship to a

regional work group responsible for processing changes in Soil

Taxonomy. This recommendation has been discussed with the chairman

of Committee 4, who feels that such an arrangement would give

continuity to a group considering changes in the taxonomy.

.

Richard 1.. Gutbrie - Chairman
March 21, 1974
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Heport of Committee 3: Organic Soils
North Central Region Work Planning Conference of

the Cooperative Soil Survey, April 8-12, 1974

The committee report consists of three sections as outlined below.
The appendix on agricultural interpretations mentioned in the first
paragraph of Section II has been omitted. It is currently in the
process of study and retision.

E%%
Section I - Discussion at NCR Work Planning Conference

Appi.1 8-12, 1974 . . . . . . . . . . . . . 1

Section II - Report to Conference Participants Prior to
CorLference (March 25, 1974) . . . . . . . 3

Research. . . . . . . . . . . . . . . . .
Agriculture . . . . . . . . . . . . . . .
Engineering . . . . . . . . . . . . . . . ;
Forestry. . . . . . . . . . . . . . . . . 14
Wildlife . . . . . . . . . . . . . . . . . 15
Commercial Uses of Peat . . . . . . . . . 16
Soil Taxonomy . . . . . . . . . . . . . . 16

Section III - Histosol Subgroups (Taxonomy) . . . . . . 18
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE MTSC, Soil Survey lnvesti~ations Unit__- ~
1Vi N Street, 4th Floor, Lincoln, Nebreskw68503

SUBJECT: lO'(l& North C:rntrsL H?jrionfll Technicnl Work-Planning March ?lj, 1974
Cor~f~r~n~~~  31' the Nrltinrrel  Cooperative Soil Survey,
O!:nw Ntnch, Ml::r;ouri  , April !\-12. 1974.
Heport.  01’  Cormlttrr  3 - Orflanic Soils

TO: Partici~ntr  01‘ the Conference

This rrp!xL 3irt.s comments by members of Committee 3 sfter their review of
the report. of the National Task Force on Organic Soils. Appended to this
report. is R memorandum from Bill McKinzie, National Task Force chairman.
Rill': memo outlines a more extensive application of the penalty rating
sysLem for ap;ricultural interpretations for both mineral end organic soils,
and details proposed changes to Soil Texonomy related to limnic materials.

In seeking comments from members of Committee 3 on the report of the
N8tj~onel  Task Force on Organic Soils, the chairman i'ormuleted R number oi
questions to guide the review. Seven committee members responded and
three members systemeticelly  addressed comments to the questions. Others
commented on various nspects thst were pertinent. Replies and comments
w-e tallied here in categories of

Hesearch needs (general)
Agriculture
EnKineerinK
Forestry
Wildlife
Commercial Uses of Peat

TIE Task Force work and report dealt primwily with interpretations so
the comments thot follow are pertinent to the theme of the present confer-
PrlCP. There is considerable sentiment for treating organic end mineral
soils under one system of interpreti,ve criteria, but this aentlment is
not unanimous. Respondents generally consider the penalty retlny approach
to have merit but it needs tirther testing. There ifi need to brinp in
enRineerinz expertise into the formulation of criterls on engineerini:
interpretations more than we have done. Research needs most frequently
mentioned jwzalve water holding and transmission properties, i.e., avsileble
water (to plants), proper spacing of drainage tile.

Coneidereble dissatisfaction ha E been expressed over the way limnic
materials  ore handled in the present taxonomy. (See addendum.) In the
proposed changes, coprogenous  earth materials are handled 86 Limnists in





tit~t:~~rrt’r-b  ~11‘ I ILWI:~  I,:n l.lnn ~~rrtlfi - d<~t.errm\  ~!lnr ::I, ILnh  I I 1 I.y l’nr-
,IrnIlm,:~~ rllld lllcLtIo,l:: 01‘ dralnagc and spnclng (ri‘ 1.ilr dmlnc:.
Wr HP<' ware 01‘ ::omc lornl awas of Carl.islr, or ISnwood in which
Lhe inslalietl  tile is not effective in improving the drainage.

WC have observed some limited areas with limnic material in which
the drainage has reduced the volume sufficiently that moisture
holding capacity is reduced significantly. Should this be
recognized in the classification system.

-- One of' the more critical research needs is the study of hydraulic
conductivity. It is needed on soils of Typic subgroups as well as
on soils of subgroups with other kinds of materials.

-_ kvvrn under drained conditions I question whether 15 bar water content
represenLs the permanent wilting point as it does in mineral soils.
Jo feel wt. need some research to determine "the wilting point" of
drflined  organic soils.

__ twr-earth n~etl~ - Wind erodibility snd methods of control. The ARS,
Manhattrln, Kansas ha:: completed their initial work on theerodibility
01' orbanir solls. They have the equipnenL  and it is my understanding
that they are agreeable to continue this work.

__ We do need some better data on shrink-swell potential and frost action
for organic soils. Available water capacity data needs was noted
earlier. Permeability of benchmark soils under cultivation would
also be helpf‘ul.

Agriculture

1. Should a suitability classification be developed to encompass
both mineral and organic soils?

Yes - 1 No - 2

2. How shouLd the two concepts of "suitability r!roupiw:n" rind
"devrlopnent difficulty groupings" be applied?

8. Suitabi1it.y  groupings
- drained conditions onl,y?
- rnnditions  expected after drainage imposed? :: rcpl~i F!I
- conditions in undrai~ned state? 1 reply

b. Ewelopnent difficulty groupings
- undrained conditions only? 2 replies
- drsined but undeveloped conditions?
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~:,,,:,,,1t~!<!.:::

_ u!~e~I’u  I t’or  r~vtith2r3t.  i II<  p*Cerit.  in1 0,’ n Kivrn  s. i  1.1’ vlrt~lhe-r drn irrcl

or riot.

.- mttrcr  : Lick 1 . 0  onr system--i  .v., cripabit  ity !:y::tem.

1. S h o u l d  t.hc realm of’ r;ui,tsbil i ty  Rroupings  be  abdividrd  into
“rr~nrm~:emer~t  su i tabi l i ty”  end “ c r o p  g r o w t h  s u i t a b i l i t y ” ?

‘Ptle jdcn is to Feparate the  fsctors appl,icable  t o  d e v e l o p i n g
nnd maintaining a mechanized agriculture Srom those that
8re spec i f i c  f or  8 g i v e n  c r o p .

Yes: -. 2 No - I

Cornmerit:::

__ c o u l d  b r  q u i t e  ~1 proJect.  - -  wide  var ie ty  o f  c rops  grown on org;anic
:.oil? -_ coulC rerult  irr q u i t e  * f’ew groupin*::.

- -  ro:nf rropr STC :~:rown  on I) wide variety  o f  ~011s. including 



.

. .

_- Attachment by Bill McKinzie deals with wider application of penalty
system.

0. Do you have comment on the kinds of rating factors listed in the
Tnrk Force report? Were factors omitted that you want incor-
porated? Do you have comments on any of the penalty factors
assigned?

Com!mcrlt.~  :

-- Penalty factors undoubtedly will need refinement. This will take
ttimc, hut that shou1.d not prevent the system from being, used.
Revisions and refinements are part of the fame.

111 ,:i.rl~‘ml, i 1. look? like a @u? s t a r t . ltlr penalty  approach  seems
q18it.r  ww~ot~r~bl~ providing the penalty groupinrr  is accurate.

1 think i’rieitl ir hcing a bit. too hard and the depth of peat is rated
nrarly the direct, oppos~ite  to what we used to think. The dwper  the
peat., t.hc snore  dit’ficul,t  t o  manap;e. The penalty factors seem a hit
t.oo  tourh for

Soil, temperature - f’rieid
Coarse  ?raments - l-5$ and > 5s
Thickness of organic materiels - < 36 inche?
Reac t i on  - poor at pii > 7.0 (should he pH > 8.0)

(reference to Guide Sheet 1~ for carrots,
onion, of Task Force Report)

‘1 . :;ub!~idence  - Interpretations Euide f’or SCS Form /I). (Refrrcnce
to ‘1X Advisory U-1,  January 14, 1974; not attAched.)

_-

_-

_.

_.

oata in the advisory looit pood - no further comment

T am not working with drained soil- and pcrhapr not in n ~:ood
position to judge,  but after making a few calculations, it 10ok.r~
reasorlnblr.

I,r?t’? w?p rubridence  due ?,o desiccation and or.idati,or!  w~rat~.
f’rom corjr31idation potential  o f  organic roi l . Consol  idatiorl and
settlement  potential of these soi~ls for engi neeri ni: Ftructures
dependr u p o n  engineerinq proprties  (consol~idation, chesr strcnyth,
etc.), loads to be imposed, thickness of deposits, l~ateral~  deforma-
tion, etc. Determination of these properties and encineerine  behavior
of these soils require detailed investiKat.ion?,  test? and anal~yses.



48

PI+: i nrcr i n&7- - . - . - - . - ,

1. S h o u l d  R >;inEle  form 5 be  used  for  orq~nlc and m i n e r a l  s o i l s ?

yes - II Q u a l i f i e d  - 1~

Cornmen  t :

-- SuE:ucst WC either modify Form-5 to meet the changes recommended in
the Oreenic Soils  Task Force  report  or  hew e s e p a r a t e  f o r m  f o r
orpanic s o i l s .

2 . S h o u l d  8vallnble  voter capacity apply  only to drained conditions?
Do VP ueed  rcwsrch t o  f i n d  t h e  “ w i l t i n g  p o i n t ”  o n  organics?
Mfwsurrments of  AWC or water retention difference (WRD) by Soil
Survey  Iaboratory  involves moisture contents nt l/3- end IS-bar
nnti bulk  dens i ty  at  l/j-her. The l’,-bar  water content dppcnds,
r:i,rrrificantly,  on whether the sample has  been  d r i e d  p r e v i o u s l y .
How r:houId  we determine A W C ?

(Note: I)i~scussion  of agronomic  conwrns ha? s l i p p e d  i n  h e r e - -
t h e  f’ault of  your chairmnn.)

Commr:,ts  :

-- I have menrurrd 1%bnr writer  c o n t e n t ;  o n  R numbw o f  occn::ionr.
H?wrvcr , i~r~ aI1 h o n e s t y ,  I  renl.ly d o n ’ t  k n o w  whet it meow. I
d o u b t  thnl. ut~ireinrd p e a t  meterinl::  e v e r  rench I’,-bar writer  conLent
i\xcrpL  FrhRpr:  i n  the ?urf’nw. 1 feel we  need  :‘om~ rrsctarch to
~lvt.crmi ur 1.hv “wiIt.in,r p3int”  or tlrr~lnrd  or,wnic roi 1 . 5 : .

- -  Since thi?::t-  roils are u s u a l l y  snturatcd et o r  near t h e  rurl’n,cc  urrl~ss
drained, we d o  not, t h i n k  available  weter capecIty  dstn is pzrtinerlt
rxcepi for drf.ined c o n d i t i o n s . T h e  wiltin,;  pc~,inL  o n  orp~nirr:  voulr!
bc pertjncnt.  detn--we t h i n k  enough tests t o  establi::h benchmorkr
would he ir, order, and rhould b e  m a d e  o n  s o i l s  t h a t  hew beer; cul.t:-
wted  f o r  n f’ew  years.

-- We hew gbr:erved !:ome l i m i t e d  nreac with  limnic m a t e r i a l  i n  w h i c h  t h e *
dzwiuavr  ha:: r e d u c e d  t h e  volume  s u f f i c i e n t l y  that m o i s t u r e  holdirq
c a p a c i t y  i5 reduced sicniflcently. Should  th is  be  recognized  in the
clursi f’icnti3n  system.
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.< . Shoul? ovje retin&: system for engineering interpretations bc
npplied to organic and mineral soils?

Yr7 - 3 NO - 0

11 . Are you in fever of the open-ended penalty rating approach?

(Note: There ws some confusion as to what is meant by 8n open-
ended penalty system, It meens there is no upper limit to the
numeric81 penalty rating. There is no attempt to place all soils
between some limits, i.e., from 1 to 100.)

Corrments:

-- I believe the open-ended penalty rating approach has some merits,
but I would like to test it further.

-- It serve? nf B very useful tool especially in the developmental
stages of' 8" interpretive system. Perhaps clscses can be substituted
later.

5. I would like you to help test the proposed penalty system for
smrrll hulldings with basements. (Rating guides f'rom the Task
Force report were supplied to committee members.)

P1en::e supply your best estimates for penalty assiwments and
t'or ratiwqr I'or 011 the series you can. I would like to obtain
a:: mnny independent evaluations for this one 8pplicstion RS
possible. Use phases of the series BE applicable.

-- Three lists of' ratings nre attached.

-- Since building codes in the State of Wisconsin rule out arqanics RE
ruitsble soils, we 8re not too concerned with rating organic soils.

-- There is enouch disagreement now on interpretation of' limiting factOrs
without tryinr: to quantify these factors. For examp1.e: Why is 36” of
mineral soil over rock so much better than 36" of organic over rock
(penalty ratings of 80 and 200, respectively) for small huildir‘gs  with
basements? The 36" overburden will undoubtedly be removed in either
c*se. I doubt that R water table et 3’ is much better then R water
table at 2' for R house with basement. Water table at or Above the
floor level of the basement will require special attention. I would
much rather have 8 basement on e 10% slope with water table at 4' in
a pervious soi~l (GP, GW, SW, etc.) - penalty rating = 70 - than e
basement on 8 1% slope with the water able at 5.5' in a CH soil -
penalty rating,,= 70.

Let's.,iust list the factors that affect design end constructJon and
let the user decide (or get counsel) on which sitnation Is most easily
handled.
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EffilNkXRINti INl'ERJ'RF,TATIOFP.~
I‘11r Smnll RulIdings with Rasoments

IVNALTY F'RCT:IY)lh: AND RATI#:S

-.___

Hock

> 6m (X0')

CO.03 0
.03-.06 5
.06-.og 10
>.09 20

%kel.
lppablti
Bould.

140
160
180
200
200

..____
eluding
Sandy

edimentr
P,GW,SP
W,SC,SM
L/PIag

100
130
160
180
200

-ix: s
0I
Yixc)-*
Clayey
ediments
r Platy
Rock
CH,MH

90
120
150
170
200

<__ One cm __>0Whcr

FROST ACTION
GW,GP,SW,SJ' 0
GM,GC,SC,CH,OH 5
ML,CL,OL,MH,SM 10

STONINESS
(Mineral soils only)

(Aerial percent)
a.1$ 0
0.1-3s 15
Y4b 30

lJNllTED CLASS WOOD
(Mineral  soils only) (Layers, logs, stumps)

GW,GP,SW,SP Aerial frequency
SANDY GM,GC,SM,SC 0 within 3 m

CL/ma 5 None
LOAMY ML,CL/PlX5 25 O-3 4;
CLAY CH,MH,OL,OH 50 >3 90

. .._ __
I, WKH-
Pr.se.--
Skel.
lppable
Bould.

50
20
0
0
0

SOIL DJ(AINAGE
Excessive 1
Somewhat excess. 0
Well J

Mod. well 40 *

Somewhat poor
Poor 80
very poor

PERMAFROST
(Depth)

NOtlC? 0
Q-5d-G’ 1 70
1.5-3m(5-10')  50
3-6m(10-20')  3 5

SWFE
(Percent)

0-8
8-15 3::
15-30 60
30-60 100
%O 150 *



Carlisle (drained) !
Yypic Medisaprist :,_jc

SAC, mesic

Carlisle (undreined)
! ! II

Typic Mediseprist 11LC i 3c," j
euic, mesic

/
/ I 5

Linwmd I

Terric Medisaprist, loamy, mix& / SC i 3~
/

euic, mesic I

Willette
Terric Medisaprist, clayey, ?C

j ;
33

illitic, euic,  mesic

Adrian
I ! I

I
Terric Medisaprist, sandy c)r l"5 30 ’ 50
?andy-~keletsl,mixed,euic,mesic
Mxkey3

I

Limnic Medisaprist, copmgenous lllC j 3~ 50
euic,  mesic

j j

/ I

j /

/

j j

!

1

I 1

--

0

;

2
2T
2
-

Np

?7A

u

NA

NA

NA

Lj ; 32’. :

4j / L7.l
I

/
0 j 21; j

-L



I I

I

_rtt

:
+fi

/

I

Caron  Series o/o
Iw

w 1LO
Lupton Series 203 a0 0 0

Millerville 1::: ! 30 0 0

0 !NA
I

NA

NA NA0 NA

I I
1LO

Xfle 200 a0 0 0

/ 1Q
Seelyeville SC0 30 0 c

I ILO
W%Xih !2K! 82 0 0

--j-

0 NANA

NA-

NA

c j 0 0 NA

t0 NA0 j 0

-I--
-i

i

. . . . 9. . .
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~rnm t.ltt~  pnl !\I. III’ v icw o I' r:ub!:I~lence,  ox idf~ I.lor,, nnd pr+t:~rvin!. thr
,,r,,.,,r,,  I 1‘4~:~1>!1,‘,‘1’  111: I or,+!  ,I:‘, pr,,:!l  Il>lP’, the dwprr‘,  t.tw twwt.,  1,111~ twl,t.rr.
,,I,“I.Yf’I’* ,‘1.,,,,, 1.11,.  rl,‘lu’l~l.I:  Of’ dr‘riItIn+y. vnt.cr P1)111  ml.,  111111 1.1./1I’I‘I<‘-
rnl1 I I I I.$, 1 cl,w’I,  ,I,~?,Y’P. our ,l?m Inl3y.r p,u lllf. !r,!~fl,*!:I.r:  I I. I,: I-II,: l~P1.
I.0 work vi l.h Lhr ::hal Ioww p4wt::. Tml'~lc~hItlLy  I!: n drllont.~
bnlnrlvr!  on the pwt::. The verir?blr  31' rriinl'nll  wstly out.wrirhf:  I.hr
dr:pt,h  of' dtwlnnyr ditches in importe"ce. Thr Irrmeahi1it.y of' cv&
Hemic peats or mucks is glower than we previously thouplht. I have
no specific dr;t8 to su pport this except en ebundance of personal
experience.

Once R machirle becomes stuck, the support of the material beneath
is wry little. The deeper the pest, the greater the problem. O"CC
en are" in churned up, it is quite difficult to get it back to the
.c:8me  trsf'ficable state.

-- Reference to Task Force Report:

Pepe 11 - Treff'ic8bilit.y. This item refers to ability to craze cettle.
It ir not. R xood name nnd it is not 8" englneerine  Use. Engirleering
npplicstions !'or thir land use might include l,imitations on construe-
t.io" :~f' cnttIe welkways. Kvslustinp such Limitations requires on-site
ir~vc:::ti~~~~t,ior~z:  since the permissible dimewions "1' vslkwsys ore
dirrct.ly dcprnderlt  upon thick"e!.s of' deposit, FheRr strength end
roef'l'icien~  "1' compressibility.

-- Ar f’nr HT enh:ineerinE uses of‘ organic soils 8re concerned - and this
vnr the ob.iective  of' this committee - we think 8 statement such r(6
:'ollow!: would be appropriste.

"Orr<enic  soils are generally unsuitable for engineering uses
and require deLniled on-site investigation, evaluation end
interpretrrtion."

-- Rc:'erw,ce  to 'I%sk Force Report:

Engineering; lnterpretstions of Committee Report, PaEe 2.

AASHO Wsignntion M14>-66 classifies ox-panic soils 8s A-8.

The PCA Soil Primer is out of date in defining AASHO Croup Index velues.

LL Rrld PI. The Unified Soil Classification ~ys-trm  (ASTM Wla+/) ztatep,.-
"CeF::i:y  9ofi 8s organic silt or clay if liquid limit rlf'ter 3ver,
rlryirlir i r less than three-fourths of the liquid limll. rletttrmine~l
bef'xe drying." .

Fore-try_-_

Stepheri  Shetro", Chclirmnn  of Committee 9 o" Forert Soils of' the  NCWE,

YRF 8lso on the Organic Soils T8sk Force. He distributed the Tnsk
F’OrCe report on forestry interpretations to members of' Committee 5, for
their comment. You Fhould review Mr. Brink's l~etter in Attachment
No. 3 bef'ore  f'ormulsting  your reply for this section.





.I,
‘~ . Whnt.  r:pr-181  U!TF peri.aininll:  t o  wildli  I’P nwd wlLsbllity rr;tinps?

(P.&T.) con:.:t.ruction  01’ d i k e s , production Of‘  open water areas--
oLher::?  ) Indicate  the  pert inent  rat ing  factors  for  the  “FFL
wlte6?ories  you suggest.

comment:

- -  Regerdirq  special  u s e s  r e l a t e d  t o  w i l d l i f e ,  I  t h i n k  confitructio”  o f
d i k e s  PF you indi~cated is one need. Also , suitabl1.it.y  o f  g iven  soil6
I’or producing:  the type o f  h a b i t a t  d e s i r e d  o n c e  fl.ooded, AF in  the
CR:-e  of’ impoundnwnts for  ducks  or  f i sh  spawning  and perhep? eve” the
rusceplibility  of pet floRt.i”R  once  f l ooded  should  be  cons idered .
Several  instnncrr have been reported in Europe (Finland nnd USSR)
where problems with flouting peat resulted after impoundments or
rt~rrrvoirr: were hui 1.t.

Cornmrrc  iR1 UsI’s o f ’  I’cwt~_._____

1. .Should  our Soll~  lkxonomy providr  cla?sificntion u n i t s  thnt. r e f l e c t
sultahility  of’ thr wet I‘oi-  c o m m e r c i a l  p u r p o s e s ? Does t h e  p r e s e n t  *
So i l  Taxonomy hew FUC~ classes in your estimetionl

commer\tr;:

- -  Yes , Lhr Taxonomy hes several cl~asses that are useful .

-- Yes, but,  observation? wil.1 have to be made to greater  depths .

- -  Comn~ercii31~ uses o f  organic soi,l i s  s o  fipecielized  and o f  value t o
ruch R few people Lhat perhaps  th is  could  be  best .  handled  on R
corlsul Live or  indiv idual  basis r a t h e r  t h a n  R rating  in the soil
LRxonomy  system.

Soil Wxonomy  - Re Proposels  o f  O r g a n i c  Soilfi Task F o r c e

1. Most  o f  proposrlls  in Section I have been incorporetrd  in the
Octobr?r  1.973 draft of Soils T a x o n o m y .

:. Your comment? would be appreciated pert.lcularly  on propwhl~:  I,n
SPCtlOrl  I I I . T h e  Task Force v iewed  these  proposnlfi  f’avorabl,y,
b u t  rrcommended  sdditionel  t e s t i n g  a n d  review. I  th ink several
poss ib i l i t ies  for .  research  can  be  drawn ~I’rom the proposals.
I’ICRW suggest which lines of  research can be  most  pro f i tab ly
undertaken in the next year or two.

57
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comments :

_-

__

Comments on unneeded (unused) taxa in the Task Force report still
apply. Here lies one of the most important ways of improving the
taxonomy of Histosols.

The definitions for limnio materials - both marl and coprogenous  -
have given us difficulties. Thus we are interested in the 2/74
Proposed Additions and changes in the classification of Limnic Ma-
terials by Mr. McKinzie. These will be tested during the next
field season as the opportunity arises during field reviews. It
is possible that there might be some opportunity to use Limnists
or Limnaquents  but the acreages involved will be very limited.
(Contact W. E. McKinzie if interested in a copy of the proposed
additions and changes in soil taxonomy for the classification of
limnic materials.)
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HISTOSOI.  SIIl\~HNlPS

(Witt, Series Ansinned and Without Srrirn Assigned)
Prepayed by W. I?. McKinzie

April 1974

With series:

Typic
Hemic
?'erric

Without Series:

Fluvaquentic
Hemic Terric
Hydric
Limnic
Lithic
sapric
sapric l‘erric
Sphagnic
Sphagnic Terric

cryofibrists

With Series:

Fluvaquentic
Pergelic

Without Series:

Typic
Lithic
Sphagnic
Terric

Medifibrists

With Series:

Typic
LiVXliC
TeI-riC

MrdlllhrJntH  (ron't.)

Without Series:

Fluvaquentic
H.XliC
He&c Terric
Hydric
Lithic
Sapric
Sapric Terric
Sphagnic
Sphagnic Terric

Sphagnofibrists

With Series:

Typic
Cry0
Hemic

Without Series:

Fluvaquentic
Hydric
LiIDIliC
Lithic
Pergelic
Sapric
Terric

Tropofibrists

Without Series:

Typic
Fluvaquentic
Hemic Terric
Hydric
LiUlIIiC
Lithic
Sapric
Sapric Terric
Terric

Without Series: .

Typic
Lithic

Cryofolists

With Series:

Typic
Lithic

Tropofolists

With Series:

Typic
Lithic

HEMISTS

Borohemists

With Series:

Typic
Fibric
Hydric
Limnic
Terric

Without Series:

Fibric Terric
Fl~uvaquentic  ,
Lithic
Sapric
Sapric Terric *



IlKMISTS (con t .)

With Serjes:

Typk
Llthic

Without Ekries:

Fluvaquentic
Pergelic
TeI-KiC

Medihemists._

With series:

Typic

Hydric
Llmnic

Without series:

k'ihrir
Fihric Trrric
Fluvaquentic
Lithic
sapric
Sapric Terric
Tet-riC

Sulfihemists.

With Series:

Typic

Tropohemists

Without Series:

Typic
Fibric
Fibric Terric
Fluvaquentic
Hydric
LiUNliC
Lithic
Sapric
Terric

SAPRISTS

With SerIesi:

Typic
Hemic
Limnlc
IAthic
TeKriC

Without Series:

Fihric
Fihric Terric
Fluvaquentic
Hemic Terric

cryosaprists

With Series:

Typic
Lithic
Terl-iC

Without series:

Fluvaquentic
Pergelic

Medisaprists

With Series:

Typic
Fluvaquentic
Helllic
1,imnic
Lithic
Terric

Without Series:

Fibric
Fibric Terrlc
Hemic Terric
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SAI’K, S’I’S (C-on’  t .)

Wlthout Series:

Typic
Fibric
Fibric Terric
Fluvaquentic
Hemic
Hemic Terrir
Limnic
Litllic

6’
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EjOKTll  CKNTRAL RKCIONAL WORK PLANNING CONFKKKNCE

of the
NATIONAL COOPERATIVE SOIL SURVEY

Osage Beach, Missouri
April 8-12, 1974

Report of Committee No. 4 on Criteria for Series and Phase

The general theme for the 1974 North Central Regional Technical Work-Planning
Conference is Interpretations. Committee 4 used this theme in their delibera-
tions and built the report around it. The Committee members were sent a
number of questions which served as the framework for the items considered.
Their comments l~ndicated different approaches, and emphasized different facets
relating to the question. The conclusions to most questions were, however,
surprisingly simil~ar.

The questions and the first draft of comments from the Committee members
were discussed by the Work Planning Conference, first in small groups, and
then by the c~onference  as a whole. The response to the following questions
are those of the Committee 4 members, but also reflect the comments from the
conference.

1. Small differences in soils within a family are frequently
phases. Discuss the feasibility of the cumulative effect
differences, adding up to series criteria.

handled as
of small

A small difference is difficult to define and agree on. Small differ-
ences are often equated with the subtle and difficult to define proper-
ties. Large differences, on the other hand, are frequently equated
with those properties that are easily observed. A large, easily
observed difference such as soil color is easily recognized, and series
are cl~assified  on the basis of this property, eve" though we may be
unaware of any usefulness by 60 doing. Soil temperature, as a" example,
is more subtle, and could be called a small difference. It can,
however, cause a marked difference in behavioral response of two soils
within a family. We are often reluctant to recognize two series in
this situation.

As a general guide, differences to be used as series criteria should:

a. be observable or inferred with reasonable assurance;

b. be larger than the normal errors of measurement, observation,
or estimate by qualified me";

c. be within the recognized limits of the series control section.

A small difference in one situation is often a major difference in
another set of circumstances. Defining and agreeing on the cumulative
effect of more than one small difference is infinitely more difficult.
This approach of using the cumulative effect of small differences
should not be introduced as a basis for series criteria.
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One committee member took issue with the inferrence in the question
that phase differences are smaller than series differences. He
pointed out that phase differences are attached to but not a part of ’
the classification system. It is not a matter of magnitude, but of
kind of difference which determines phase or series criteria.

2. Discuss the feasibility of using interpretations as criteria for
series or phases.

Interpretations should not be used as criteria for differentiating
between series. Interpretations should not be substituted for a
diagnostic soil property which is series criteria.

The Committee was divided on the question of interpretations being
sufficient for phase criteria. About half of the Committee felt
phasing soils on the basis of one interpretation would negatively
effect interpretations for other uses.

The other half of the Committee felt that soil characteristics not
reflected in the nature of the soil or in the degree of expression of
the horizons, but which are important for interpretive information are c
suitable as a basis for phases.

3. The Soil Survey investigations  Unit and the Soils Mechanics Unit are
doing extensive chemical and physical property studies on five soil
sc*ries in Lancaster County, Nebraska. Interpretations for urban use
prompted these studies. What research do you think should be done at
the series or phase level in order to make correct interpretations?
Who should do the research? Should it be done on benchmark soils or
key soils in each family? How should the research then be published,
and who should do the publishing?

Research should be done by whoever is capable, interested, and able.
The agencies most frequently mentioned were:

a.
b.
c.

Experiment Stations
Agricultural Research Service
Soil Conservation Service
(1) Soil Survey Investigations Unit
(2) Soil Mechanics Unit

.
Research should be done on key soils which are selected to represent
families, subgroups, great groups or as far up into the classification
system as possible. Sites should be carefully selected, be representa- .
tive of the series, and precisely classified. Field estimates for
comparison with lab data should be made.



8. Rel~ate  Ian quantitative terms the significance of sojl
properties  to contemplated use.

b. Determine appropriate alternatives to overcome limitations for
a specific use.

The Committee suggested a variety of ways to publish the research
data. They were:

a. A Soil Survey Investigations Report with a set format;

b. Technical journals or bulletins;

C. Attachments to the series descriptions and interpretations sheets.

4. Discuss any item you see fit which falls within the framework of
responsibility of Committee 4.

Two items were mentioned, and this Committee passes them on as a
charge to be considered by the next Committee:

a. Reconsider the definition of the series control section,
especially those soils with lithic or paralithic contacts,
and soils which have development to depths greater than 40 inches.

b. Study the feasibility of standardizing phase criteria for soil
ser ies , and as far upward in the categories of soil classification
as possible.

5. Should Committee 4 be continued? If your answer is yes, please
list some items for consideration of Committee 4 at the 1976 meeting.
If your answer is no, please indicate what new committee or committees
ydu feel are needed, and also list some  of the items which these
committees should consider.

The areas of responsibility of Cormnittee  4 and Committee 2 overlap,
and these two committees should be combined. The new committee should
consider the whole area of soil morphology and soil taxonomy. A member
of the regional work group responsible for processing changes In the
soil taxonomy could be a member of this committee. This arrangement
would strengthen and give continuity to the group considering changes
in the taxonomy. This recormnendation  has been discussed with the chairman



Defining nnd agreeing on the cumulative effect of small  series
.

differcnc~es  is extremely difficult, and this approach should not be _
introduced as a basis for series criteria.

Interpretations should not be used as a basis for series criteria.
Interpretations can be a basis for phases, but the concept needs
more study.

Soil research for interpretive purposes should be conducted by all
interested agencies and published.

Charges for the next committee to consider in 1976 are:

a. Reconsider the definition of the series control section, especially
those soils with lithic or paralithic contacts, and soils which
have development to depths greater than 40 inches.

b. Study the feasibility of standardizing phase criteria for soil
series, and as far upward in the categories of soil clastiification
as possible.

The present Committee 4 and Committee 2 have overlapping responsibi-
lities, and should be combined.

_

This is the report of Committee 4 of the 1974 North Central Renional Work-
Planning Conf&ence.

Louie L. Buller
Chairman

Committee Members:

Alexander, John D. McBee, Charles W.
Cummins, Joseph F. Omodt, Hollis W.
Hinkley, Kenneth Post, Gerald J.
Molowaychuck, N. Riecken, Frank F.
Lee, James H. Turner, Robert I.
Lockridge, Dale Whiteside, E. P.

.



65

RECOMMENDATIONS FROM COMMITTEE 5 - SOIL MOISTURE
AND CLIMATE IN RELnTION  TO SOIL CLASSIFICATION

OSAGE BEACH, MISSOURI, APRIL 8-12, 1974

The  following rccommcndattlons  are a result of discussions from three
yroups. One discussion group did not have time to discuss the report. The
recommendations are:

1 . The USDA-ARS, USDAHL-70 or 74 Model of Watershed Hvdrology
should be the subject of an intensive l/2 or 1 day session. Scien-
tists involved in model development should be invited to discuss
the model. People interested in the model should contact Dr.
Charles England, US Hydrograph Laboratory, Beltsville, Maryland.

2. Those interested in determining AWC in the field should test the
procedure recommended by Franzmeier, Wiersma, Brownsfield,
Robbins,  Shively and Wingard in RB904 titled Water Resimes of
Some Indiana Soils. The bulletin is available from the Agricultural
Experiment Station, Purdue University, West Lafayette, Indiana.
SCS will purchase copies of RB904  to distribute to SCS personnel in
each s ta te . The procedure is reproduced here for your convenience.

PROPOSED PROCEDURE

.

This procedure is one that field soil scientists can use to estimate
available water capacity in the field. It requires a minimum of equi-
ment.

Eauipment

1. Bucket auger or hydraulic probe (around 2 to 3 inches in diameter).

2. Container for soil samples. (If weights are taken soon after the
samples is taken, a perfect seal is not essential).

3. Balance. (A triple-beam balance with a sensitivity of around 0.1
g and ,a capacity of around 2500 g is adequate).

Procedure

Select a sampling site that will be in perennial vegetation for
several  years . For soils that are usually used for field crops, a
wide fence row or lane is satisfactory. Describe the soil and
estimate the clay content of the horizons.

Sample for the upper field limit at the beginning of the growing
season in the spring, at least a few days after a rain.
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Sample by horizons or subdivide horizons if there is a sharp
moisture difference within a horizon. Place all the soil removed
in a container and record the thickness of soil represented by each
sample. Weigh the sample at field moisture content, allow it to
air dry, and weigh it again. Convert air dry to oven dry weights
by checking some samples and estimating the rest.

Volumetric water content can be calculated directly by convert-
ing the weight of water in the soil to volume and dividing by the
volume of the total sample. Alternatively, the bulk density of
the soil can be calculated and the weight percent water multiplied
by bulk density to give volumetric water content.

Tabulate and plot the data as it has been reported in this study.
To check if the dry readings are approaching 15-bar water con-
tents, multiply the estimated clay content by 0.4 to estimate
15-bar water as a weight percent, and multiply by bulk density
to convert to volume percent.

After several years’ results, plot the upper and lower limits to
get a field estimate of available water capacity.

3 . Individuals interested in AWC may want to check field procedures
by other procedures for determining AWC with the suggestions given
by Dr. R. El. Grossman. He suggests using 0.06 bar for sands
excluding very fine sand, 0.1 bar for very fine sand, loamy sand
and sandy loam, and l/3 bar for other textures.

4 . Perched and apparent water tables are being studied by a national
committee chaired by Dr. Ray Daniels. Items of concern should
be referred to Dr. Daniels.

5 . Field measurement of hydraulic conductivity are being determined .
primarily by the double tube method.

6 . Further work is underway at the present time at the University of
Missouri on developing the corn yield model in six states. Reprints
from the present study should be available in about one year.

6 ‘7
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7. The following publications on water movement and waste disposal
are available from the University of Wisconsin:

a, Guide for the study of water movement above the water table.
1973. 200 pages. 1. Bouma, Soil Survey Division, Soils
Building, University of Wisconsin, Madison, Wisconsin 53706
cost - $ 3 . 0 0

b. Soil absorption of septic tank effluent. J. Bouma, W. A. Ziebell,
W. G. Walker, E. McCoy and F. D. Hole. Information Circular
20. Soil Survey Division, Soils Building, University of Wisconsin,
Madison,  Wiscons in  53706.  Cost  - $5 .00

c. On site disposal of domestic liquid waste. Overview of the
small scale waste management project. 15 pages. No cost.

Respectfully submitted,

E. C. A. Runge
Chairman

.



North Central Regional Work

of the

National Cooperative

Planning Conference

Soil Survey

Osage Beach, Missouri

April 8-12, 1974

Sunrnary Report of the deliberations of Conuilittee 6 - for improvement of teaching
methods in Soil Science.

The work of the committee centered around an inventory of courses stressing
interpretations taught in the region. It was found that most courses about soil
morphology, classification and survey taught in the region include this subject
as part of the course work. In addition Purdue (Joe Yahner) and the University of
Wisconsin at River Falls (Roger Swanson) offer courses in rural-urban land use.
Kansas State University (0. W. Bidwell) will soon be offering a course about soils
and the environment to students in majors other than agriculture.

The consensus was that most of our training of soil scientists falls short
of preparing them to work effectively with land use planning teams. No definite
suggestions were set forth in regard to specific training needed, but courses
such as those mentioned would help. 4'

Most agreed that a travel course throughout the entire region is a rather
large undertaking - too large in view of the fact that no one is available at _
present to organize such a course. It was suggested and approved that limited
travel courses to specific areas in the region be considered by future committees.

Most also agreed that the future committee consider the need to supply addi-
tional training to,soil  scientists in the field. The consensus was that the up-
coming conunittee work with the various institutions in the region to determine
needs and set up such training sessions.

The topic of measureable behavioral objectives was briefly considered and
the consensus was that this topic be explored further by the next committee. It
was the opinion of the group that this comniittee be continued.

Respectfully submitted

David T. Lewis. Ass't Prof.
Soil Genesis and Classification .

DTL:hp
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I\rAT IONAL  COO#‘tFU/ri~  I VE SO I L SURVEY
Osage Beach, MI ssuur i

A p r i l  8-12. 1374

Report  O f  Committee  N o .  6 - For improvement of  teaching methods In Soil Science.

odt
Following the  workshop theme o f  in te rp re ta t ions ,  the  commi t tee  se t  ou t  to  f ind

In what  way in te rpre ta t ion  o f  var ious  so i l  un i ts  was incorpora ted  in  courses
t a u g h t  within the region, to determine whether or not the soi l  sclentlsts g r a d u a t e d
cram our institutions are  adequate ly  p repared  to  work  w i th  the  complex  env i ronmenta l
i ssues  tha t  mus t  be  cons idered  as  a  par t  o f  mak lng  so i l  In te rp re ta t ions ,  and  to
discover w h a t  c o u r s e  objectlves r e l a t e  t o  s o i l  I n t e r p r e t a t i o n s . In addl t ion some of
the p rob lems w i th  the  t rave l  course  p roposed  In 107.2  at Rapid City were discussed  a n d
It.lero was a  l i t t l e  b l t  o f  i n f o r m a t i o n  p a s s e d  b a c k  a n d  f o r t h  a b o u t  t h e  b e n e f i t s  o f
es tab l i sh ing  measureab le  behav io ra l  ob jec t i ves  fo r  so i l s  courses .

C o u r s e s  teachlnq I n t e r p r e t a t i o n  o f  s o i l s  a s  a  t o p i c  j_n itself.,_-.__

Purdue ,  The  Unlverslty  of  Wlsconsln at  Madison, and The Universi ty of  Wlsconsln
:t R iver  Fa l l s  have  courses  underway  wh ich  s t ress  what  a re  usua l l y  ca l led  urbdn  or
sI,burban  fnterpretatlons  o f  s o l  i s . Kansas State has a course proposed which will

> 51~0 emphasize soi ls and land use planning. The  ou t l i nes  o f  these  courses  a re  at-
:acrled  t o  t h i s  r e p o r t . I should note that there may be others of  which I am no t
aware in the region. There was not one hundred percent response frcm the commitl.ee.

In  add i t ion ,  a l l  schoo ls  tha t  responded ind ica ted  tha t  one  aspec t  o r  ano ther
off i n t e r p r e t a t i o n  o f  s o i l s  i s  t a u g h t  a s  p a r t  o f  o n e  o r  s e v e r a l  c o u r s e s  i n  s o i l s .
Szil Morpho logy ,  C lass i f i ca t ion ,  and Survey  a t  Nebraska has  two lectures  a’ld tao
f::ree hour  labora to r ies  p lus  approximately  one th i rd  o f  a  so i l  su rvey  repor t  made by
s tudents  f rom f ie ld  da ta  they  ga ther  devo ted  to  th is  top ic . Iowa, Kansas State, and
,.,:ichigan apparent ly approach this problem In a slmllar m a n n e r .

About  two years  ago the  ins t ruc to r  o f  Sol1 M o r p h o l o g y ,  C i a s s i f l c a t l o n ,  a n d
Survey at Rebraska  worked up and proposed a course simi lar  to that now proposed by
?irvl I le Bidwel  I at K a n s a s  S t a t e . However, b e c a u s e  o f  r a t h e r  excessi,de OppoSltiOn  to
such a course from other members of the Department of Agronomy at Nobraska, tho
proposal was dropped. B u t  t h a t ’ s  a n o t h e r  s t o r y .

Apparen t l y  mos t  fee l  tha t  there  Is  a  need  fo r  a  course  on  In te rp re ta t ion  o f
soils for Soll Sc ience  ma jo rs  and  fo r  s tuden ts  ou ts ide  the  Co l lege  o f  Agr i cu l tu re .
al-ville Bidwell ind ica ted  tha t  he  p robab ly  wlli d raw 40  to  50  s tudents  from o t h e r

. co l leges  fo r  h i s  course . A  s u r v e y  o f  d e p a r t m e n t s  p r i o r  t o  wrltlng of the course  at
Nebraska  ind ica ted  a  good  In te res t  f rom the  o ther  b io log ica l  sciences, a r c h i t e c t u r e ,
and secondary educat ion.

Joe  Yahner  a t  Purdue  fe l t  tha t  wh i le  so i l  scientists may be  we l l  t ra ined  in  the
aspec ts  o f  so i l  sc ience  and  lnterpretatloi&, they would probably benefit from a more
widely developed background In the problems associated with community  deve lopment .
Be fo re  so i l  In te rp re ta t ions  can  be  made and  app l ied ,  the  so i l  scientist must  f i r s t
work  w i th  loca l  officials,  be  aware  o f  l oca l  o rd inances , and understand the problems
faced by those making the community  p lan. It has been my observation that many so i ls
m e n  elthor Ignore or are not aware of these things.

‘70
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by Lewis outl ines the method of writ ing objectives and their application in Soil
ilorphology,  C l a s s i f i c a t i o n ,  a n d  S u r v e y  a t  Nebrnsks.  Writing the ohjcctives  f o r  t h i s
course:  and for others is ‘one of the more bcnti!iclal things I have undnrtokon  to
improve  my teaching techn i qucs. T h i s  feeling is in aqreemcnt w i t h  ihal oxpressod
Oy Clarence  Scrivnor a t  Iii ssourl  w h o  w o r k e d  o u t  bohavloral  objcctivc!~~  for th+!ir
Ii01i11niuq  soi I s  course. For this reason I s i n c e r e l y  urqc th.lt t h i s  iopic hi> ~?XpI0rOd

furihcr in i~hc! committee  t h a t  f o l l o w s  t h i s  o n e .

Respectfully submitted

/&.+&&4

David T. Lewis, Chairman
Committee 6 - For the improvement of

teaching methods in Soil Science.

ITL:hp
:tta:hment:  Course outl ines
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501 LS 315: SOILS AN;) LW!i USE PLAil!!Iii~;

U n i v e r s i t y  o f  Ilisconsin, Iladison

Out I i ne of Sub,ject Mat ter :--~-.

I . L~ecture  and Discussion

A. Basic Pedologlc  Concepts (G-9 lecture-dlscusslon periods plus f ield tr ips).

I. Soi l  and the soi l  indiv idual .
2 . Soil morphology and composition.
3 . Sol1 taxonomy.
4 . Soil landscapes - local and regional
5. Soil maps and soil survey reports - purpose, format, use.
0. Soi l  ln terprotat lons - philosophy, collection and evaluation of

pedological d a t a .

6 . iqan’s Use of Soi Is (l-2 l e c t u r e s ) .

I . Historical - from hunting and gathering to grazing, gardening and
i r r i g a t i o n ; shi f t ing cul t ivat ion;  problems of  erosion s i l ta t ion,
salinization. r e d u c e d  f e r t i l i t y .

2 . Contemporary - modern, highly mechanized agriculture and forestry,
urban spraw 1 , rural hcmos,  waste disposal on soil ,  modification of l

natural landscapes.

C. Land Use Planning (3 lectures).

I . Overview of the land use planninq  process and practice.
2. Relatlonships  of land use planning  to other planning  p r o g r a m s .

0. Solls and Land Use Planning (14 lectures).

I. Soi ls  and agr icul ture  - capabi l i ty  c lass l f icat lon systems,  identifi-
cation and preservation of “prims agricultural land”, problems of
assessment and taxation, ecological disturbance.

2 . Solls a n d  f o r e s t  r e s o u r c e s  - s l te  c lass l f icat lon,  su i tabi l i ty  of  sOiIs
for production, recreation and wilderness purposes.

3 . Soils and homes in the country - sewage systems that work all year
round, re la t ionship  of soi l  proper t ies  to  percolat ion ra te ,  engine-
crinq proper t ies ,  e tc .

4 . Soils ar13 urban expansion - p r o p e r t i e s  o f  s o i l s  - appllcatlon to
community planning.

5. Soils of flood plains and wetlands - sol1 maps as a basis for zoning.
The variety and possible uses of wetland soils. .

6 . Sol ls  and wi ld l i fe  - use of sol1 informat ion in  dcveloplng  h a b i t a t s
suitable for various species of wlldlifc

7. Soi ls  and large  sca le  waste  disposal  - the use of soil ups for sltczI
selection; special problems related to soils and land forms.

E. incorporation  of Soils Information into Land Use Plans (8 lectures) .

I . Development of land use plans.
2. Implementation of land use plans.

7 3
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I I. Projects .

A. Students  enrol led In  the  course  wi l l  develop projects ,  e i ther  indiv idual ly
o r  in smal  I c~roups, using soi I m a p s  a n d  other  d a t a  t o  help solve! planning
pro5 I m-5.

III. Field Work.

A. Students  will learn the rudiments of soil morphology, classification, and
soil  mapping in the field.

9 . Field studies will also be made in conjenctlon with projects.

Michigan State University

The objectives of SLS 390 and SLS 470 which are taught by Professor I .  F. Schneider
at Michigarl State Unlverslty a r e :

SLS 390:

I . To determine how water and wind erodes soils.
2. To determine the soil  conservation practices  necessary to prevent Orosion

and sodlmentation.
3 . To interpret soils for various land uses.

SLS 470

I. To determine the physical, chemical, and biotogtcal properties Of Soils by
actual  f ie ld  examinat ion of  soll prof i les .

2. To in terpret  th is  basic  in format ion in  relation to adapted f ield crops,
soi l  conservat ion,  dra inage,  I r r igat ion,  h ighway engineer ing,  wild1 ife,
tax assessments, rural planning and zoning.

3 . To present informatlon  about soil genesls, soil morphology, and soil
classif ication.
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Laboratory Exercise, Michigan  State University
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Laboratory exercise for Michigan State University
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REGIONAL TRAVEL COURSE

1. Agronomy 479-879. Soils and Agriculture of the North Central Region
of the U.S. (3 semester credits, Sumner session) Lewis. Prereq.
Agronomy 101, 153, 269, 204 or equivalent. Senior or graduate
student standing in any of the Agricultural or Earth Sciences,
permission.

A travel course throughout the North Central Region emphasizing soils,
agriculture, and land use differences and the possible reasons why
differences in these things exist within the region.

2. Objectives: It is the objective of this course to show the student
representative soils in the various parts of the region, to recognize
differences in pedogenic factors that led to formation of the various
features of the morphology of these soils, to show the student the
different agricultural and land use practices within the region and
to discuss with him the reasons for observed differences in agri-
culture and land use. The following measureable behavioral objectives
will be met by the student before credit for the course is given.

A. Describe in general terms differences in soils and geomorphic
features within each soil resource area within the region.

B. Interpret the differences in soil morphology noted in terms
of the relative effect of each of the pedogenic factors on
the soils in the various parts of the region.

C. Describe the effect of soil differences on the observed
differences in land use (including agricultural practices)
within the region.

0. Interpret the differences in agricultural practices within
the region in terms of climate, distance to markets, plant
disease possibilities, traditions of cropping, irrigation
potential, and other factors of significance.

E. Write a sumnary of the effect of the differing emphasis
within research-teaching institutions in the region on
the agriculture within the areas served by each institution.

3. Need for the course: It has been stated that soil science majors can
learn more from aTell planned field trip of a week or 10 days
duration than from a semester in the classroom. This course will
present such a field trip. It will acquaint the students with the .

soils in the various soil resource areas, agriculture, and land use
within the region and draw together many factors the students have
had in the classroom.

77
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4. Methods: This course will be taught as a field trip'of 3 weeks
duration within the North Central Region. Students from the
various universities within the region are eligible for the course.
Assembly point will be the University of Nebraska where a 2 day
orientation session will be held on soils, climate, vegetation.
agriculture, land grant colleges, and other pertinent factors about
the region. This session will be conducted by experts in these
various topics from organizations within the region. The field
trip will include parts of the region significant to the course.
Personnel from state and federal organizations will conduct on site
discussions about the topics covered in the course. Grading will be
determined by what each university considers appropriate, probably
including a written report covering the criteria setforth by the
objectives. Academic credit will be given based on the organization
of the home university of each student.

5. Relation to other courses: This course will be a regional field
coverage of many courses taught in Agronomy curriculums throughout
the region. It will emphasize differences within the region and
possible reasons for these differences. As such it will broaden
the outlook received by students in Agronomy courses within their
home universities.

6. Course Outline:
A. Orientation

Soil-qeoloqv of the North Central Region

6.

Climate of-the North Central Region _
Agriculture of the North Central Region
Natural vegetation of the North Central Region
Research institutions within the North Central Region
Trip
The loess plains of east central Nebraska
Loess mantled dissected till plains of NW Missouri or SW Iowa
The Ozark plateaus
Coastal plain and Mississippi Delta. SE Missouri
Till plains, Illinois, Indiana, Ohio, Ohio
Muck soils, Michigan
Coarse glacial till, sand plains, Michigan, Wisconsin,
Minnesota
Lake Agassiz and Dakota plains, North and South Dakota
Missouri Coteau and Collapse features. North and
South Dakota
Range land; bad land areas South Dakota. Nebraska
Stops at Universities along the way
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KANSAS STATE UNIVERSITY

015-6xX SOIL INTERPRETATIONS FOR LAND-USE PLANNING.

3 hours of lecture and recitation. Several Saturday mornIn .
field tripe required at the atudeat’a expense.

Course Description_: The effect of the physical land resource on land use
and land-use planninp;.

Prerequisites_: Junior standing. One couree in planning, Environmental
GeoRraphy.  Landecape Archi tectural  Design,  or  consent of
Instructor.

S t u d e n t  Objectives:  1. To develop an appreciation and understanding of
the physical land resource and its Importance to land we.
2. To identify and understand the physical properties  signi-
f i can t l y  a f f ec t ing  l and  use. 3. To we a physical  land in-
ventory in the development of B comprehensive land-use plan.

,

4. To use a phvtrical  land Inventory in support of zon ing .

Instructional Methods: 1. Classroom lectures  and reci tat ions .  2 .  Fie ld
trips0 observe the influence of Reologlc materials and
soils  on l a n d  u s e .  3 . Aeelgned  problem8 and papers.

Reference Naterial~e:-_

Barte l l i ,  L .  J., A. A. KlinReblel,  J. V. Baird, and M. R.
Hcddleson. Soil Surveya and Land-uee plannlnR. Soil
Science Society of America. 1966, 196 pages.

McHara.  Ian L. Design with Nature. American Hueeum  of
Natural History. Natural  Hlatory  Preen. Garden City, N. Y.
1969. 198 paRes.

Reilly, William. The Uee of Land: A Citizen’s Policy Guide
to Urban Growth. Thomae  Y. Crowell Pub. New York. 1973. 1

Selected county  so i l  survey  reports :  topowaphic mapa.
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015-6xX Soil  Interpretat ions  for  Land-Use Plannlw.

Topicel Outline

Subject

1. Introduction.

A. Population preesurea  on physical land reao”ree.
1. Social, political, and economic relatlonehlps.

B. Irrevers ibi l i ty  of  land-use  changes .
C. Need for physical land inventory in addition to

topographic and demographic lnveatories  for lmd-use
planning.

I I . The Physical Land Resource.

A. G e o l o g i c  s u b s t r a t e

8. The Soil as a Natural Body

1. Ite  genes is
2. I t s  morpholoRy
3. Aerial or geographic dietributlon
4. Flooding, wetness, and drainage

Steepness
Aridity

79

Classroom
Rows

Y

III . The National Cooperative Soil Survey and Soil Classification
I

A . Organization and Operation ,

D. American System of Soil Claealficetlon
C. The Family of Haps i
D. Soil hapa \

IV. Soil Interpretation0 for:

A. Comnity  Development

1. Building sites for heavy buildinge  And dwelllngr
2. Homesite foundations and baeawnte
3. Underground utility lines

a. Pipeline support and corroelon of metale

/

4. Sewage effluent dispoeal
a .  Induetrial 28
b. Domeetlc

(1) Subsurface
(2) L9ROOrl

5. Streeta  and parking lots
1

6. Planning and conetruction of highway8
I. Sanitary land fill  and solid waate d i sposa l
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IV. Soil Interpretationa f o r :  (cont’d.)

A. 8. Earthen structuree for flood control
9. Wat&!~&teyaace and atorage

10. Lauua  and landscapes

:21;
Cemeteries
Flood-plain use.

B. Planning Recreational Facilities

1. Campsit~ee
a. Tents
b. Trailers

2. Buildings in recreational area
3. Paths nnd  trails
4. Picnic and play areaa
5. Athletic fielde
6. Golf course8

C. Agriculture

1. Dryland soil aaaagonent

::
Management of Irrigated soils
Range management

4. Feedlot vaate management
5. Hydrologk  soil groupings and drainage
6. Woodlands

a. Natural
b. Plantation

D. Fish and Wildlife tfanagement

1. Openlend wildlife habitat
2. Woodland wildlife habitat
3. Wetland wildlife habitat

E. Economic and Sociological Relationships

1. Sinrzle vs. multiple-use concept
2. Cost-benefit relationship6
3. Zoning ordinances



UNIVERSITY OF WISCONSIN, f:lVER FALLS

~rtment of Plant and Earth Science- - - - - - -

.

Rural-Urban Land Use 435 3 lectures 3 credits

Objectives:
To study the characteristics of soil. land forms, water and other

natural resources as they influence rural and urban lan use.

a. plans for wise use of resources and proper development
are needed;

b. suitable plans result only when 8 thorough knowledge of
resources is possessed by planners.

C. resource inventories are available and are usem in the
planning process.

Outline of the Course:
I. Introduction

What is Planning?
uhat are Resources?
k%y do we Plan?

What is Zoning?
Fixed Quantities--Some Renewable

Put land use in harmony with needs of community and individuals

II. Geology
General nature of rocks as they affect uses. Land Forms,
veathering, erosion.

Good hearing strength
Seepage and Drainage
Nature of aquifers, stream flov, storage
Location of mineral deposits--preservation  of fossil fuels.
essential elements, aggregate building rocks.

Uses of maps of hard rock, drift and topography for predicting
terrain,soils, drainage, catena, water movement, storage and runoff.

Kinds of analyses available -- uses and limitations.

III. 50118
Soil properties and morphology
Kffccts of parent material, climate, living organism, topography.
time.

Relationship of properties (chemical, physical, biological) to
land "se. Water movement in soils related to pore size. space,
and distribution. Influence of topography and mineralogy on
overland flow, erosiveness,  seltatopm.  etc.

Soil inventories--maps (various scales) analysis--reports, uses,
limitations.

Mapping units--soil classification.



IV. water
Sources -- present, potential

Ground water
Surface Water--pond, stream ocean
Precipitation

Cvnerahip--riparian , capture, appropriation
water laws
WAtershed management

Characteristics of a watershed
Factors affecting vatereheds--pp & n, Soil.
Different kinds.

Problems of Watersheds
Agricultural areas--siltation, fertilizer, biocides
Industrial areas--chemical pollution, siltrntion
Urban areas--eiltation  domestic  pollution

Flood Plain areas
causes and effects of overflov, ecourlng, deposition,
channel filling, meandering, urban influence

National Water Needs inventories, vater supplisa.  Use8 and
limitations of data.

V .

VI.

V I I .

Vegetation types and land uses.
Forest--products, land protection, vattr flow, Atability,

vildlife,  beauty, recration.
Grassland--forage, land protection, water flov, vildlife, beauty
Urban weas--streste,  parks, floodplain recreational Bites, .

conservancy areaa
Agriculture--patterns that fit terrain and climate. Produots

of economics value.
Land Use shifts--potential and rmifiCatiOnS

Crop and paeture land to
forest and recreation
housing and factories, etc.

Forest And Woodland to
Housing and Insustrial
Cropland
Recreational we8 and re8arvolrl

Natural Ileauty  Area--Need to Preaerve  and Develop
Fixed quantitier--unique  characterlrtlcs
Special attribute6 of terrain, vegetation, sand dunes,
valley sides, flood plainr.

Need for aceens to vater, protection And orderly developrnt of
unique areas euch ar belts of hillr and valleyyr.
Need for arean of movement for wildlife between food, shelter,
and water. .

Planning Process
Integrate land useA vith

So i l  suitAbility  for vulous uAes--uAe  roll mrrps
TerrAin  And topography--use topogrAph And pology map6
Water need@  and vater control

Open Space,  Recreation And Wildlife needA

Other Need@
Transportation,  e t c .
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Week o f :

Sept. 3

Sept.  10

st!pt. 17

Sept. 24

Oct. 1

Oct. 8

Oct. 15

Oct. 22

Oct. 29

Nov.  5

NW. 12

“~ov. 19

Nov. 26
.

IkC. 3

Dec. 10

Dcr. 17

Class Schedule

Agronomy 585 Fall 1973

PURDUE UNIVERSITY
Subject

Lect.  : Soils and Land Use
Lab.: Soil differences - Agry 255

No Class

Lect. :
Lab.:

Lect.  :
Lab.:

Lect.:
Lab.:

Lect.  :
Lab.:

Lect. :
Lab. :

Lect.  :
Lab.:

Lect.:
Lab. :

Lect.  :
Lab.:

Lect.:
Lab.:

Lect.:
Lab. :

Lect.:
Lab.:

Lect.:
Lab. :

Lect. :
Lab.:

Soil properties affecting land use
Soil and other resource  maps

Soil properties affecting land we, coat’d.
Field trip

Soils for homesites - subdivisions
Use of soil survey for site evaluation -Assign  Proj. I

Homesite waste disposal - Saptice  and alternatives
Field trip.

Soils and waste dircposal - land dimposal.
Soils and land use on air photo’s

Soils and waste disposal - solid waste
Generalization of aoil nap - Hand in Project I

Urban drainage, runoff ; erosion
Comprehensive planning - Assign Project II

Ag land evaluation; we of soil survey for tax asseesmen
Project II

Soils for transportation and industrial sitee
Project II

Soils for forestry and recreation
Site selection problem

Land planning - Natural resource  data
Class presentation - Project II

Land Use regulation - Federal and state
Class presentation - Project II

Land use regulation - county level
Class presentation

Final exam.



UNIVERSITY OF MISSOURI

OBJECTIVES FOR STUDENTS

ENROLLED IN AGRONOMY 100

"SOIL SYSTEMS"

LISTED BY WEEKLY UNITS:

UNIT I: THE SOIL SYSTEM

UNIT II: WHAT HAPPENS WHEN WATER IS ADDED TO A DRY SOIL?

UNIT III: WHAT HAPPENS WHEN A MOIST SOIL IS DRIED?

UNIT IV: PARTICLE SIZE DISTRIBUTION, TEXTURE AND STRUCTURE

UNIT V: WEIGHT, PORE SPACE, SOIL AIR AND SOIL COLOR

UNIT VI-A: SOIL WATER BUDGET

UNIT VI-B: INTRODUCTION TO SOIL MINERALOGY

UNIT VII: MINERALS, ROCKS AND WEATHERING

UNIT VIII: SOIL CHEMICAL ANALYSES

UNIT IX: ALTERATIONS OF SOIL CHEMISTRY

I_lNl,T X: SOIL ORGANIC MATTER AND SOIL ORGANISMS

UNIT XI: SOIL FORMATION AND CLASSIFICATION

UNIT XII: SOIL SURVEY REPORTS AND FIELD STUDIES

UNJT XIII: FIELD OBSERVATIONS AND INTERPRETATIONS

UNIT XIV: WHAT AGRICULTURE DOES TO SOILS--SANBORM  FIELD

UNIT XV: SOILS OF MISSOURI



AGRONOMY 100 : ODJECTIVES

UNIT I: THE SOIL SYSTEM

general: to develop the concept of the soil as a system of
energy and matter: to identify the major inputs of energy
and matter and their organization in the soil system

behavioral:

a) be able to describe the location and extent of the soil
system in relation to earth (area,depth);

b) be able to relate the soil system and its nature to a
series of cycles such as carbon cycle, nitrogen cycle,
hydrologic cycle,diurnal and annual energy cycles;

c) be able to identify major kinds of soil horizons (O,A,
D.C,R);

d) be able to relate the major kinds of horizons to past
functioning of the soil system, given any one of six major
kinds of soil profiles that are climate-related

.

UNIT II: WHAT HAPPENS WHEN WATER IS ADDED TO A DRY SOIL?

general: to observe that soils and other porous materials
have a capacity to retain water with measurable forces: to
understand the nature of those forces

behavioral:

a) be able to diagram the structure of the water molecule
and to relate that structure to the description of water as
a"clipole;  "

b) be able to relate the radius of curvature (r) on an
air-w,ater interface to the pressure or tension on water at
that interface;

c) be able to express soil moisture tension in either
atmosphers, bars, or centimeters of water;

d) be able to predict capillary rise if the radius of the
capillary is halved, quartered, or doubled, given the radius
of one capillary tube and the height of capillary rise:

e) be able to select the best statement from a series of
statements concerning adhesion, cohesion, soil moisture
tension, approximate depths of water penetration into dry
soil;

f) those enrolled for 5 credit hours: be able to describe
the tensiometer and the way in which it records soil moisture
tension: explain the "water trick" with sponges in terms of
height of water, pores, etc.
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UNIT III: WHAT HAPPENS WHEN A MOIST SOIL IS DRIED?

general:

a) to observe that, as water is withdrawn from a soil, the
soil moisture tension on the remaining water increases, and
to relate increasing water tension to ease of removal by plant
roots or other energy sources

b) to develop from Units II and III concepts of available
water storage capacity and water movement in soils

behavioral:

a) be able to relate plant-availability of water to soil
moisture tension:

b) be able to relate soil moisture tension to distance from
solid surfaces:

c) be able to interpret a moisture release curve in terms of
amounts of plant-available water:

d) be able to relate general soil textural names to capaci-
ties to store plant-available water;

e) be able to relate hydraulic conductivity to amount Of
water in soils:

f) those enrolled for 5 credit hours: be able to describe
four methods of measurement of soil water;

be able to discuss some relationships between: hydraulic
conductivity and temperature; hydraulic conductivity and
air porosity: depth to R horizon and vegetative canopies in
the Ozarks

.

UNIT IV: PARTICLE SIZE DISTRIBUTION, TEXTURE AND STRUCTURE

general: ,bc able to understand the nature of a) particle size
distributions in soils, b) the combination of individual parti-
clcs into aggregates, and c) the combined effects of particle
size and aggregation upon porosity and water in soils

behavioral:

a) be able to relate diameters of particles to names for Soil
separates:

b) be able to calculate the surface associated with 1 cm3 of
solids when it is subdivided into any given particle size;

.

0) determine the textural class name when percentages of sand .
silt and clay are given:

d) be able to compute percentages of sand silt and clay; given
data from a hydrometer study;

e ) bc able to recognize an illuvial
plot of the profile of clay content;

B horizon from a graphic
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f) those enrolled for 5 credit hours: be able to define particle
density and to compute its value from laboratory data: be able
to relate dispersion and flocculation of clays to structure and to
rluvial-illuvial horizon formation

ITNIT V: WEIGHT, PORE SPACE, SOIL AIR AND SOIL COLOR

to consider the soil volume from the standpoints of
b) pore space, and c) air and water contents, and

to relate ;he air water relationship to the behavior and nature
of the soil system

behavioral:

a) be able to determine bulk density and total pore space in
soils;

1,) be able to convert data regarding bulk density and water in
the horizons of a soil into a profile of soil volumes of solids,
water, and air;

c) bo able to describe color in terms of the Munsell system:

a) be able to use soil color as an estimate of the drainage
or aeration under which a soil system operates:

c) for those enrolled for 5 credit hours: be able to differen-
tiate between open and close packing of uniform sized spheres and
the resulting density from each kind of packing: be able to
relate soil color to oxidation reduction, iron and organic matter

UNIT VI-A: SOIL WATER BUDGET

general: to entend the study of soil water into the area of
weather events and their influence upon the soil system

behavioral:

a) be able (given a water balance diagram) to identify
periods of soil moisture depletion, soil moisture recharge,

l and probable periods of maximum runoff (if any):

b) be able to discuss the major variations in water balances
. for the state of Missouri;

C) those enrolled for 5 credit hours: be able to relate slope
and aspect to local variations in evaporative demand; be able
to relate summer deficits of water to yields of a crop



UNIT VI-B: INTRODUCTION TO SOIL MINERALOGY

general: to study the mineralogy of the soil particles,
thereby providing the link between water and chemistry of
the soil system

hehavioral:

a) he able to name the 0 chemical elements that make up
most of the earth's crust and be informed as to their
relative amounts;

b) be able to name 6 or 7 of the common minerals in soils:

c) be able to describe quarts in terms of silicon, oxygen,
and tetrahedral arrangement of those elements;

UNIT VII: MINERALS, ROCKS AND WEATHERING

general:to continue the study of mineralogy of soil particles,
their chemical composition and their effect upon the soil solu-
tion

behavioral:

a) be able to distinguish between minerals and rocks by definition-
if not by identification of hand specimens:

h) be able to distinguish anions from cations:

c) be able to calculate milliequivalent weight, given the atomic
weight;

d) hc able to compare or contrast the chemical formulas for
quartz and orthoclase and discuss in terms of Si++++, Al+++, K+
and tetrahedral pores;

cl bc able to evaluate statements concerning kaolinite, illite,
muscovite and montmorillonite and their structures in terms of
silica tetrahedra and aluminum octahedra;

f) know the chemical formulas of quartz, orthoclase, calcite,
dolomite and gypsum and be able to show the anion-cation pairs
for the last 3 in the listing:

g) if enrolled for 5 credit hours: be able to relate the negative
charge on clays to Al+++ in tetrahedral pores and Mg++ in octa- *
hcdral pores:
morillonite,

know the approximate exchange capacities of mont-
illite and kaolinite; be able to relate loss of

potassium and silicon to weathering of silicate clays: be able t&
relate chemical profiles to broad climatic groupings
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.

UNIT VIII: SOIL CHEMICAL ANALYSES

general: to study the ion content of soil solutions,
the factors affecting the content and the means for analyzing
it

behavioral:

a) know the ion forms in which plants use nitrogen, phosphorus,
potassium, calcium, and magnesium;

h) be able to evaluate a series of statements COnCerninq  cation
exchange and the soil solution:

C)
i.n

d)
to
3)

e)

be able to discuss cation exchange in terms of the major cations
soil systems and equivalent weights of cations:

from a table of data showing the exchangeable cations, be able
determine 1) exchange capacity, 2) base saturation, and
saturation by any one cation:

be able to determine soil pH and to interpret pH in terms of
acidity and alkalinity and hydrogen ion concentration:

f) those enrolled for 5 credit hours: be able to read a standard
curve for calorimetric determination of phosphorus by the molybdate
blue test; be able to use the molybdate blue test as a qualita-
tive field test; be able to interpret a titration curve for soils
in terms of milliequivalents of neutralizeable acidity in 100
grams of soil/ be able to describe the general relationships bet-
ween base saturation and PH.

UNIT IX: ALTERATIONS OF SOIL CHEMISTRY

general: to examine the objectives and methods of altering the
chemical nature of the soil

behavioral:

a) be familiar with the concept of optimum pH range for plants:

b) be able to relate optimum pH ranges to availability of
nutrient elements;

c) be familiar with methods for raising or lowering soil pH
and be able to work problems dealing with lime as a method for
raising pH;

d) be familiar with the nature of plant response curves and
methods for relating plant response to soil test values;

e) be able to calculate amounts of calcium, magnesium, and
potassium required to change an acid soil to a slightly acid
soil with a proper balance of calcium, magnesium and potassium;

f) be familiar with the general fate of chemical elements added to
the soil in terms of crop removal, fixation or reaction with the
soil and losses from the soil;
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g) those enrolled for 5 credit hours: be able to convert a
fertilizer analysis to amounts of N,P, and K: be familiar with
sources and general manufacture or processing of commercial
fertilizers: be familiar with the special naturepf saline and .
sodic soils and means of correction: be able to examine a re-
port of the dissolved substances in sewage effluent and from that,:
to point out possible important interactions as that effluent
is added to the soil

UNIT X: SOIL ORGANIC MATTER AND SOIL ORGANISMS

general: to view organic matter in soil systems as the steady
state between production and decomposition; to study the role
of organisms in that equilibrium: and to study the impact of
organic matter and organisms upon the functions of the soil
system

behavioral:

a) be able to discuss the concept of organic matter in soils
as the steady-state condition where gains=losses.

b) be able to contrast forest with grassland ecosystems as re-
qards amounts, and profile distributions of organic matter; I
c) describe the major physical and chemical effects of organic
matter upon the soil system;

d) be able to sketch a nitrogen cycle illustrating fixation,
ammonification, nitrification,  denitrification, and leaching;

e) recognize the roles of groups of microorganisms in carbon
and nitrogen transformations:

i) those enrolled for 5 credit hours: be able to estimate
amounts of nitrogen made available to plants by decomposition
of soil organic matter; bc able to estimate half-lift? times for
orqanic matter where rates of decomposition arc known; rt*latr?
orqanic matter decomposition and nitrate contamination of water
supplies

UNIT XI: SOIL FORMATION AND CLASSIFICATION .

general : to consider the major kinds of soil features which
result from the continual operation of the soil system and to *
use those soil features as a basis for classification

&havioral:

A) tw able to name the 5 major factors influencing soil formation
and bc able to evaluate a series of statements concerning the
influence of each factor
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h) know the abbreviated definitions of the following list of
diaqnostic horizons: mollic c*piprdon, argillic, natric., spodir,
OXi<., calcic, tlypsic:

c) be familiar with the ten orders of soils as defined in the
U.S. System of Classification:

d) be able to identify, given a classification name such as
Typic Albaqualf, the parts of the name which refer to the
classification categories of: order, suborder, great group and
subgroup:

e) be able to describe the general locations of the soil orders,
aridisol, mollisol, alfisol, spodosol, ultisol and oxisol with
reference to the United States.

f) ,those enrolled for 5 credit hours: be able to describe the
world distribution of major areas of the soil orders aridisol,
mollisol, alfisol, spodosol and oxisol; be able to outline the
major kinds of changes which have transformed loess of northern
Missouri into the soils that exist today; be able to explain,
for the soils of northern Missouri, profiles of particle size
distribution, organic matter and pH in terms of the soil-forming
processes.

UNIT XII: SOIL SURVEY REPORTS AND FIELD STUDIES

general: to study soils in the field setting near Columbia and to
relate some major variations in soils to the factors of parent
materials, vegetation and topography

behavioral:

a) be able to locate a tract of land on a soil map when given a
legal description according to the rectangular system:

b) be able to describe the kinds of parent materials for soils
that are characteristic around Columbia, Missouri, and be able
to evaluate a series of statements concerning the expected
stratigraphy of materials:

c) for Pleistocene sediments know the four stages of glacial
advance: be familiar with the approximate ages of those stages
and the soil forming periods that might be found around Columbia,
Missouri;

d) be able to describe the general distribution of forest and
prairie landscapes in Boone County and Missouri;

e) be able to evaluate a series of statements describing soils
or contrasting soils seen on field trips;

f) those enrolled for 5 credit hours: be able to use a modern,
detailed soil survey report to answer questions concerning a
specified tract of land
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UNIT XIII: FIELU OBSERVATIONS AND INTERPRETATIONS

general: to consider a method by which field observations of
soils can be interpreted in terms of land use and to apply
those methods to one tract of land

behavioral:

after completing the field exercise, prepare outlines for one-
page (approximately 200 words) discussions of each of the follow-
ing topics which relate to the tract visited. one.of the topics
will be assigned as your weekly examination:

a) the Pattern of Soil Drainage or Wetness on the Tract and
Possible Movements of Water from One Soil to Another:

b) The Use of the Tract for Septic Tank Filter Fields--Where
Would They Function Best and What Possible Effects Might Filter
Fields in one Area Have on Adjoining Areas:

c) Possible Explanations for the Obvious Organic Matter
Accumulation in the Alluvial Part of the Landscape;

d) the Suitability of the Tract for Agricultural Production and
the Soil Characteristics which Might Impose Limitations

UNIT XIV: WHAT AGRICULTURE DOES TO SOILS: SANBORN FIELD

general: to study the long-time effects of agricultural
management upon a soil

UNIT XV: SOILS OF MISSOURI

general: to summarize the studies of soil systems by applying
some major concepts to one area and volume of the earth's surface.
Missouri

behavioral: .

a) no specific objectives shall be listed here. Rather, it is
recognized that those who study this unit may have a wide array ’
of objectives. The unit should be considered optional, with
each person concentrating upon those parts he or she considers
useful
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NORTH CENTRAL REGIONAL TECHNICAL WORK-PLANNING CONFERENCE

OF THE COOPERATI~VE  SOIL SURVEY

Osage Beach, Missouri
April g-12, 1974

Report of Conxnittee  7. Soil Correlation and Classification

The charge given to Comnittee 7 is listed in my letter of February 21 which is
attached to this report. Our efforts were concentrated in the area of the
relationship of this comnittee to soil interpretations and the charges from the
previous comnittee.

As I consider the role of our committee in regard to interpretations, two thoughts
come to mind. The first comes from the Soil Survey Manual: "Soils are landscapes
as well as profiles." The second thotight is perhaps less profound and is borrowed
from the field of Computer Science, but it does direct attention to the importance
of soil correlation and classification in the field of Soil Interpretations:
"Garbage in, garbage out."

A point of concern raised by a committee member is the present tendency to base
all soil correlation decisions on the present interpretations being made. We should
keep in mind an objective of a soil survey is to record soil characteristics, and
that in the future we may be asked to interpret these characteristics for uses not
presently recognized. The topics considered by this committee and a summary of the

r, comnlents under each of the topics are presented in the following paragraphs.

I. General Questions Concerning Interpretations

A. What interpretations are needed and by whom?

1.

2.

3.

4.

Interpretations are needed for every soil concerning its behavior
under all uses, both agricultural and nonagricultural. They are
needed by all land users and those who assist in planning uses of
land.

More quantitative interpretations are needed in the categories we
are using and perhaps a hierarchy of interpretations is needed to
parallel soil taxonomy, for example, at the family or subgroup
level.

l

J

Soil interpretations and data are needed at several levels -- urban
areas, county, multicounty, and state. There is a continuing
interest in interpretations for agricultural sections and an ever
increasing demand for interpretations from nonfsrm users.

.
More users are interested in being provided the interpretations
and answers, rather than the data. We find interpretations con-
cerning herbicide and/or pesticide soil interactions as a function
of soil properties such as particle-size and organic matter content
are needed. Seedbed preparation costs for varying soil characteris-
tics are needed.



H. what  rrsenrcb  is needed  in ~~rdcr  to make correct in terpre ta t i ons?
Who ins or should be doing rssrarch?

1.

2.

3.

4.

5.

6.

7.

8.

Additional research is needed  in t~he arca of yi~elds, hydrologic ’
conductivity, electrical resistance, and all physical and them- .
ical properties. Especially important are soil permeability,
drainage class, shrink-swell potential, frost action, soil water
table, soi l  stabi l i ty , and shear strength.

Additional research is needed concerning the effect of erosion
on net income per acre and the effect of erosion and sedimenta-
tion on pollution and quality of the environment,

More effort and emphasis should be placed on characterizing com-
position of the mapping units by all field men and correlation
staff in the National Cooperative Soil Survey. Mi~chigan  is
presently using a technique of mapping unit characterization to
update the old soil surveys in that state.

Research and record keeping are needed on all soils, and partic-
ul,arly key soils. There is a special need in the area of inter-
pretations as related to sanitary facilities.

Presently interpretations are based on many estimates and few
measurements. Also, more observations are needed on soils, es-
pecially mapping units that have been properly identified.

I
&~,

Research related to interpretations should be cooperative with
civil and sanitary engineers, climatologists, recreation planners,
all land use planners, and weedicide and pesticide distributors.

Research needs and the plan to accomplish the research could be
incorporated into the work plan of the county soil surveys.

Research is needed concerning users of soil reports and the users’
needs.

C. What publications are needed for soil interpretations,md  who should
publish?

1. It was suggested that two levels of publication would be desFrable.
One would be more technical in nature; the second would contain
some data but be presented at a general level that would be readily
understood by the user. It was suggested that a publication of a
this type would probably be done by state and federal agencies. u

2. It was suggested that publications are needed for all key inter- .
pretive groupings such as sanitary landfills, sewage lagoons, etc.
It was suggested that the benchmark-soil approach might be used,
with the publication being a joint effort between state and federal
agencies.

3. SCS Advisory Soils-9, dated March 29, 1973, provides for the publi-
cation of a soil survey interpretations handbook which is intended
as a guide for making soil survey interpretations.

cs 5
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4 . It was reported that several states have divisions of  natural
resources and extension services involved in publication of
interpret ive  in format ion . This  i s  general ly  a j o i n t  p u b l i c a t i o n ,
again between state and federal agencies. It  was also stated
that the publi.cation  should  invo lve  those  in  c lass i f i cat ion  and
mapping and those who conduct the research.

5 . Interpretations should be published as separate documents from
the soil  survey report. Also,  the interpretations should be
wri t ten  for  spec i f i c  users . The agriculture experiment stations
and extension service could be cooperating agencies in publishing
these  reports . A portion or all of  the cost could be borne by
loca l  interest  groups .

I I . Specific  Questions Concerning Interpretations

A. How does the work of our connnittee  relate to waste management?

1.

2.

3 .

4 .

5 .

6.

The classification of  some soils does not help on sanitary land-
fi l l  site interpretations because it  does not go deep enough.

There is a need to abrogate our NCSS rule and obtain information
on  lower  depths  (greater  than 10  feet )  f or  landf i l l  s i te  inter -
pretat ions . Geologists should be encouraged to participate in
t h i s  a c t i v i t y .

Soi~l napping unit symbols have been prefixed by 8 “T” to denote
soil  landscapes in Iowa where loess is underlain by alluvium
r a t h e r  t:han g l a c i a l  t i l l . Some difficulty has been encountered
in correlation of  these units when loess thickness exceeds 10
f e e t . HOWeVer, an understanding of the landscape enables these
units to be predicted and mapped. The “T” areas have lower po-
tent ia l  f or  deve lopment  o f  sani tary  landf i l l  s i tes  than those
t h a t  are under la in  by  g lac ia l  t i l l .

Criteria selected for mapping unit differentiation at depths below
about 10 feet might legitimately be a geology mapping job,  rather
than a part of  soil  survey. HOUeVer  , i f  s o i l  b e h a v i o r  i s  d i f f e r e n t
for  so i l s  that  look  a l ike  but  are  in  d i f ferent  pos i t ions ,  propert ies
with in  the  so i l  could  be  used  .ss class differentiae.

Landscape position can aid in the prediction of  materiel  at depths
exceeding 5 feet. Presence of alluvium at a defined depth in a
certain part of the county could be noted in the mapping unit de-
scription if  the information was needed.

In  one  county  in  I l l ino is , outwssh  .areas with greater than 60 inches
of loess,  but usually less than 80 inches,  were show” as Tama  and
associated soils,  because it  was reasoned by some that i f  the loess
was greater than 60 inches, the underlying material was not impor-
tant. Most areas of  Tama and associated soils in the county were
u n d e r l a i n  b y  a  Sangemon  pa leoso l  ( t i l l ) .  Thus,~these d i f f e r e n c e s
were not show” on the soil map. A geological map was constructed
to show the differences in the two areas because of a tendency to
bury  th is  in format ion  in  the  so i l  report .
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7. There is a need for better understanding of  absorption rstes of
s o i l s , hydraul i c  conduct iv i ty .  perco lat ion  rates ,  and  landscape
hydro logy  to  a id  in  c lass i f i cat ion  and corre lat ion  o f  ~011s  so that
better interpretations can be made about waste management.

B. How does the work of our committee relate to soil hydrology?

1 . The position and duration of  water tables are reflected in our
c l a s s i f i c a t i o n  s y s t e m .

2. The nature of runoff as a function of landscape and stream valley
character is t i cs  i s  a  part  o f  so i l  hydro logy .

3 . Derivations of  some of  the hydrologic coefficients do not adequately
integrate  the  landscape  character is t i cs .

C . How does the work of our committee relate to pesticide and herbicide
usage?

1. Organic  matter  content ,  so i l  textural  c lass ,  and ra infa l l  are  three
variables that tend to control  the fate and behavior of  pesticides
i n  s o i l s . In  c lass i f i cat ion  and corre lat ion ,  s lope  and  eros ion
phases can be used to better define organic matter content and
texture . Phases of  soil  units should be justif ied based on soil *
properties and then interpretations made. In many ca6es interpre-
tations are used to justify the phases. ,

2. The majority of committee members cemented  on the importance of
organic matter content and textural characteristics as related to
pesticide fate and behavior. The  sens i t iv i ty  o f  these  mater ia ls
to soil  variations emphasizes the importance of  designing mapping
units and adequately mapping these units so that they can be
quantitatively defined in terms of  soil  properties,  and thus be
cons is tent ly  c lass i f ied ,  corre lated ,  and  interpreted .

D. How does the work of  our committee relate to soil  characteristics
that  determine  the  des irab i l i ty  o f  land  for  agrfcultural,production?

1.

2 .

The earliest soil  surveys of  record were made for the express
purpose  o f  eva luat ing  land  for  i t s  agr icu l tura l  potent ia l . The
d o m i n a n t  u s e  o f  s o i l  c l a s s i f i c a t i o n  i n  t h e  Cornbelt is stil l  for
agr icul tural  uses . Increased concern about the land as a limited
conrmodity  and land-use legislation have directed attention to
“prime” agr icul tural  land.

L

The energy crisis with the shortage of  fertil izer and gas has made
us more aware of  inputs necessary for production. A recent study .
by Reasley  (Univ.  of  Missouri)  concerning degree of  erosion reported
increased production costs of  20 and 56 percent,  respectively,  for
moderately and severely eroded Missouri soils,  as compared to
s l i g h t l y  e r o d e d  s o i l s . Differences in net income per acre (as com-
pared to slight) ware $18.32 and $33.20 for the moderately and
severely eroded units.



3. A recent 'Tennessee study (Overton et al.) reports the effect of
various degrees of erosion on long-time corn yields.

Degree of erosion-_ Corn yield (bu./A)

Uneroded 105
Eroded 98
Severely eroded 71

4. The importance of organic matter content in soils is being
recognized in stripmining areas of Illinois and lowa where regu-
lations will require stockpiling of the surface horizons.

5. Classification problems concerning the thickness of the mollic
epipedon are not uncommon in the region. In some categories the
dark surface coincides with the Ap horizon. In others, plowing
to a depth greater than 10 inches can change a mollic intergrade
surface to a mollic epipedon. Many moderately eroded phases of
Mollisols are classified as taxadjuncts because of thickness of
the mollic epipedon.

6. Depletion of soil productivity by erosion has long been recognized.
HOWeVer, in recent years concern has increased about the effect of
erosion and sedimentation on the quality of the environment. The
Corps of Engineers estimates that the average annual sediment damage
in the upper Mississippi River basin is 25 million dollars. Classi-
fication and correlation of the soils subject to erosion is an
essential step in the application of proper management practices
to reduce soil loss.

E. How does ~the work of our conmittee  relate to the energy problem which
is now upon us?

1. If the energy input (gas, fertilizer, etc.) for agricultural pro-
duction had to be reduced by 25 percent, which~soils would you
select and which crops would you grow? We have the knowledge to
answer questions of this type.

2. Concerning crops as energy sources, the more fossil energy we put
into cultivating, fertilizing, etc., lower-fertility-greater-
management problem areas (eroded soil areas), the less efficient
energy converters our crops become.

III. Miscellaneous

A. How can cooperative efforts in soil survey be improved?

1. A report was prepared by an experiment station worker on a final
field correlation of a county survey. He was not present at the
final correlation but was informed that his notes and suggestions
were much appreciated and thoroughly reviewed by the correlator
-- and every suggestion was not accepted.
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B. Degree of agreement of soil name and composition of mapping units
in various landscapes with varying intensities of surveys.

1. The sca:le of 1:24,000 for some areas in Minnesota will result
in more undifferentiated units if series mapping continues.
Series "boxes" may be a bit too rigFd,  with a tendency to use
too many variants and taxadjuncts.

2. Composition of mapping unit studies have been used to aid in
updating old surveys in Michigan.

3. Kansas reports three studies in which the percentage of named
soils in a unit varied from approximately 55 to 75 percent, with
an extreme range of 50 to nearly 100 percent. The mean reported
was approximately 70 percent.

4. Nebraska soil transect studies on two different soils are re-
ported. In three transect studies of Pierre silty clay, 65 to 92
percent of the observations ware within the range of the series.
1n four transects of Keith silt loam, 57 to 82 percent of the ob-
servations were within the range of the series.

5. Other states report studies to estimate composition of mapping
units, but no regular or systematic program has been developed.

6. Ohio and Iowa report significant variations (approximately 3:l)
in numbers of series correlated between adjacent counties with
similar landscapes at state boundaries.

7. Ohio reports the proportion of pedons in map delineations that fit
a series name is considerably less than normally required. In
some counties complexes have been correlated using only a single
series name.

8. Naming of variants is a problem when the series name does not
occur in the county.

9. Missouri questions the desirability of attempting to study the
degree of agreement between only soil names and composition of
mapping units. They feel a high percentage of the mapping unit is
being classified with the current use of soil taxonomy.

10. Combinations of slope and/or erosion classes in correlation does
not improve the relationship between agreement of name and com-
position of mapping unit.

C. Proportion of landscape actually being classified with current use of
soil taxonomy.

1. Ohio reports problems in handling complexes and undifferentiated
units, especially in their state land capability plan. They are
presently "merging" properties.



2. Missouri reports that approximately 95 percent of  the landscape
is actually being rlassified by  descr ib ing  mapping  units .

3 . Kansas reports 75 to 100 percent of  the soils are being classi- :
fied by soi~l taxonomy.

4 . There appears to be some di,sagreement  among committee members
as to how to determine the proportion of  landsc~ape actual ly
being  c lass i f ied  with  so i l  taxonomy. Does it  include the com-
position of  the mapping unit? Interpretations are accomplished
using a named mapping unit, assuming a range in composition.
Arc  ser ies  ranges  be ing  interpreted  too  r ig id ly ,  resul t ing  in
the use of an excessive number of variants and taxadjuncts?

D. Measurement of soil temperature on selected toposequences

1. Minnesota has requested field parties to obtain these measurements
over a  3- to  5 -year  per iod , along with water table observations.
In  addi t ion  to  supply ing  data  for  the  mes ic - f r ig id  l ine ,  i t  i s  he-
lieved  that  the  data  wi l l  he  o f  va lue  for  interpretat ions  re lat ing
to crop adaptation,
p l a n t i n g s ,  e t c .

2. There appears to be
conmlittee response.

1’ . Recomnendations

A.

n.

C.

D.

E.

F.

G .

nitrogen recommendations,  shrub and tree

l i t t l e  i n t e r e s t  i n  t h i s  c h a r g e , judging by _

This committee should be continued.

This committee should investigate ways that each mapping unit can he
better quantified in terms of properties and composition, rather than
being qualitatively compared to other units. This information should
be carried through the survey and published in the report in the
mapping unit section.

For series phases based on landscape (including substratum phases),
the complete name should be given in correlation. Important non-
typical phases should carry their name throughout all  surveys.

Geomorphology with accompanying accessory properties can constitute
s e r i e s  c r i t e r i a .

Encourage additional research studies on the effect of  erosion on
f e r t i l i t y  l e v e l s ,  c r o p  y i e l d s , and quality of the environment.

L

Encourage initiation of  additional studies that will  supply more
quant i tat ive  data  as  a  bas is  for  interpretat ions .

Sunmmarize  and analyze existing data and encourage additional research
studies  on  the  e f fec t  o f  eros ion  on  fer t i l i ty  l eve ls ,  c rop  y ie lds ,
and quality of the environment.
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H. Develop mear~s to better integrate the soil landscape in our clas-
sification, correlation, and interpretive work.

I. Soil association area writeups should be more comprehensive and
emphasize where soils occur on the landscape and develop better
descriptions of the areas.

J. All cooperating agencies should be encouraged to participate in
the early stages of the soil survey to minimize combination of
mapping units after completion of the survey.

- Conrmittee  7

James R. Culver
Joseph F. Cumnins
J. B. Fehrenbscher
Don Franzmeier
Roger Haberman
Lacy Harmon
Kenneth Hinkley
N. Holwaychuk
Richard Jones
James H. Lee
Dale Lockridge

Ted Miller
Alexander Ritchie
R. H. Rust
Frank Sanders
Geo. M. Schafer
Stephen Shetron
Mike Stout
Neil Stroesenreuther
E. P. Whiteside
Larry Zavesky
T. E. Fenton, Chairman
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of .thc Cot?pl,r in:ivc Soil Survey
Osage Beach, Missouri

April 8-12, 1974

The Report of Committee 8.
Communicating Soils Information for the Improvement

The committee chairman sent a letter to the 27 comnittee members

of the Environment

asking them for specific comments on the three theme questions proposed

by the conference chairman. Twelve members responded to the initial

letter and a reminder letter.

This report will attempt to,summarize the comments of the respondents.

The report emphasizes interpretations since this is the theme of our

conference. It was found that the three major questions posed by the

conference chairman were very well adapted to the purposes of this

committee.

No. 1 - What Interpretations are Needed? By Whom?

For practical reasons many interpretations are not included in thesoil

survey reports but the basis for making these interpretations are.

Interpretations are usually emphasized that are deemed of greatest

importance to the greatest number of users in a given geographical

area. Our primarily rural states such as Kansas, Nebraska, South

Dakota, and North Dakota are now receiving requests for the same

type of interpretations that are very common to the more densely

populated states.

There appear to be several areas which need increased emphasis

when considering specific interpretations. A few comments will be

made about these specific interpretations but the original intended

audience of the soil surveys should not be forgotten. These are

the ownera and operators of farms and ranches who need information

about their soil, especially when they are considering new tillage

equipment, fertilizer placement, and other cultural practices.
Ic3 Lj



There is an increased need for information pertaining to the

irrigation of municipal effluent. More information is needed on the

infiltration cnpabi~l ities of soils nnd locat i uns where j,rrigatl.on  leas.
-not been previ~lusly r~onsidered. The nhility of th~*s~~ soils to nbsorh

nutrients, reactions with heavy metals; effect of organic materials and _

other related studies need to be made.

Several areas are using soil surveys as a basis for tax assessment.

Productivity indexes, y ield potential, response to different management

practices and other expressions are becoming more common. The ability

to predict yield with changes and cultural practices, varieties and other

factors becomes very difficult. A blanket approach in establishing guide-

lines should not be taken since the tax laws, the assessment procedures,

and the farming practices vary greatly across the North Central Region. .

Land Use Planning has become another popular term. Emphasis on

land use planning with provisions for state land use plans and inventory

of natural resources should cause us to reevaluate what interpretations

are made for different land uses and how we have established the criteria
interpretations.

for these Information about soils can be very helpful but we

need to communicate this infor?ation to our planning officials.

There are many types of land uses which depend upon the workability

of the soil or the ease with which the soil can be worked at different

moisture contents. Most farmers know when they can cultivate or till

their land, but persons moving into the area, or farm managers not readily

acquainted with the area could make costly mistakes. This information would
L

be helpful to fertilizer dealers in the movement of product and rental ’

equipment to know which soils can be worked a few days earlier than others.

It would also be helpful for construction companies to know how readily a

soil will dry down so that it can be worked with greater ease.
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Now we reach  the question of "By Whom" would need these interpretations.

The Jist could become very long, but it is appropriate to make some comments

about several specific groups of users.

a. State Divisions of Planning - Even though the National Land

Use Policy Act has been temporarily sidetracked, most of our

states have identified the state agency which will be responsible

for developing a state land use plan. Many of these state

agencies have asked for soils information and would like to

have this presented in a variety of formats.

b. State Highway Department - Most states have a cooperative effort

with the state highway department in obtaining engineering test

data. Ohio is currently providing test data to the Ohio Dcpart-
.

ment of Transportation for a highway soil manual. South Dakota

indicated in the 1972 NCR conference that the Department of

Highways is an important user of soil surveys as a result of

the identification of more than 20,000 soil samples taken along

proposed highway routes.

c. Health Departments and Sanitary Engineers - This group has been

primarily concerned with the functioning of the septic tank at

different sites. However, they also are interested in delineating

of the flood plains, potential&r effluent irrigation, locations

of sewage lagoons, a suitability for a site of a sanitary landfill.

One soil survey report, or one interim report, will not meet the needs

of the above clientele in a specific area. These groups need to be worked

with individually and the amount of information given will depend greatly

upon the policies of the organization and the confidencluand  willingness oi

the staff to work with soils information. More flexibility in our approach



provjdillg inl'ormatiun to t~hese people should bc considered.

research, one needs to be aware

answers does this user need?

Each university appears to

of the potential LlsCZr. What type of

be concentrating on the most pressing

problems for that particular state. Some problems are not attempted

because of- the lack of equipment. lack of personnel, or possibly because

the magnitude of the problem is not that far reaching. Perhaps here is

an opportunity for regional coordination in looking for those research
4

areas whi~ch may be slipping between the cracks.

Some additional research areas which should be emphasized are sunnmri&d

as follows:

a. Quantification of soil limitations to replace "slight, moderate,

SeVCre, very severe" ratings. Wisconsin has received a positive

public response to the current quantification of soil ratings

as to the suitability for absorbing liquid waste. Thereare

many other arcas such as corrosion potential, bearing strength,

and other interpretations which could be quantified.

b. Relationship of engineering test data to known soil properties.

Several states have established a good working relationship wi~tll ^

the state highway departments in obtaining engineering test data..

Correlations of this data with such soils information as tcxturc,

depth of profile, color, etc.. need to be studied.
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c . Methods for solving limitations. Research efforts IH’~Y~ to bc

expended to determine the best method for removing an unsuiic-able

rating. Some unsuitable ratings can be simply remuvcd  by such

acts as draining or building a levee but others sur:h  ils a poor

bearing strength, high corrosive potentials,  poor pcrmcability

and others need research to provide a solution.

d. Soils and landscapes. The 1972 corrvnittee  report indicated the

need to study the relationships of soils within a landscape.

It might be helpful to first organize, refine, and put into more

effective use

ships between

The landscape

niques. This

pro jec ts .

the facts already known about the obvious relation-

soils, landscapes, hydrology, and hydro-kinetics.

approach is also adapted to remote sensing tech-

might be a source of funds for developing such
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Agricultural f:xperiment Station and representatives  from the Extension

No. :i - what I‘orms 01‘ Ctrtlullltll.i(,atiorls  arc! Nrccl~tl i‘uc I)i,stril~ut  ion r~l'.

lnterprctatiorls? Who Shoul~d I,nitiatc Each Form of Communication? _.-__

The value of the published soil survey report met with varied

rrsponces from the committee. A quote from one of the respondents appears

to best summarize thrse feelings, "The basic procedure of a thorough study

of an area of land and the compilation of the soils data in a series of

maps and tables by professional people results in a very useful body of

knowledge. However, from this point, I think we can make the assumption

that the rest of the world should be just as interested in this information

as WC' are and ready to grab it and use it. Therefore, we put all of this
.

technical data together in a 130 to 230 page book and publish it, - enough

copics for cvcrybody in the county."

The procedure for writing the report received some comments. The party

chief is given the primary responsibility for authoring the report with

assistance from specific discipilin~of the State SCS Office. It is

interesting that many times the party leaders are moved to the next mapping

assignment before they have the opportunity to complete this iulportant

document. This puts the author in a difficult situation of trying to coordi-

nate and begin a new job while trying to put the ribbon around the old one.

It is also noted that Extension Specialists are rarely involved in the

preparation of soil survey reports. There is considerable expertise in _

that area that can offer aid in identifying audiencrcs and audience raharac--

tcl,istics and in tlevrluping interpretative materials that may more el'l'cctivel~

corruwlrlicat~c  soil facts to soils survey users.

Information and educational programs should be developed for the dis-

tribution of soils information in the following situations:
109
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(1.) Cc~untjes  110t bc:!ing mapped progressively. lnformati.on about soils

and t~he inCc~rpr7ctations of the soils ncned to be developed for these counties

to be used wit11 individual mappi~ng sheets. hl~so  an educational program needs

to 1~ d~~vrl upctl 1~ illspire resid(!nts  of the county to ask for a soil survey

and tu provide funds for tllat end. (2) Counties currently being mapped.

Educational progr~ams need to be developed for the potential users in these

counties. There are many opportunities for organized tours, specific

interim reports and many other activities. (3) Counties with mapping com-

pleted Lxt awaiting publication. If no educational activities have been

developed to this point, it is difficult to spur interest in the potential

users of soi~ls information. They usually want to wait until~ the publica-

tion arrives. There are many opportunities in these couflties  to provide

, copies of field sheets and interim type reports. (4) Complr?tc!ll soil survey.

Counties with a modern soil survey report need to develop ways for af:quaint-

ing the users with the information in the report. Meetings for potential

users explaining the major soiJ.s in the county, how the maps were made,

and some possible interpretations included in the report arL' vzry helpful.

Several states have developed soil survey exerci,ses which

standing and use of the reports for specific audiences.

The need for intensive use of computer techilulngy  in

survey data and information was stressed by all respondents. The stage has

been set for the possibility of specialized interpretative material desi~n;!d

for specific autli~rlces. The possibi~lity of' rapid retrieval of 11~ d?sircrl

information and produced in a form most helpful for t:le user invites somt!

exciting possibilities. L

Not only can the data be provided in interpretive tables but computer

maps showing specific soil ratings for a specified use could bc developed.

Thus, a rapid interim report might be developed width a certain user in mind.
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f’t)nl  t1~;11  :;INI~IIII 1~’ IISCVI I’011 interim reports inc~ludi~1g a st,irl~l:~;~.l cover.

11 rwr~ltl  ;rlq~c’c~~-  t-hat irlvolvcment  of local port~icipallts and users is one

of tlw main cri~tcria in developing interim reports. The user gains much

from thca cxpcrience and also he feels that it belongs to him.

Its might be well for us to observe several different categories of

usf~rs and to note who categories contact for information. The following

is just a sample l~isting of some of these user categories:

CateC.ory Contact

Cornmcrcial farmers -

fertilizers and herbicides Extension agent and .
ag chemical deal,er

erosion control and drainage

crop varieties and crop
selfcti~on, farm plan

Home owners -

SCS and contractors

Agronomists and farm
management specialits, SCS

selection of lots

gardens and home landscaping

Real estate firms, planners

Garden stores, nursery
horticulturists

special problems - (wet
baserncnt, sewage)

Contractors

Locals ~govrrnment engineering firms, planning
firms, specialized staff' ni'
county or city

Regional and state government Specialized stafl

Wi~sconsin  has developed a scheme for the communication of the distri-

btrti~on of interpretations. A copy of this scheme is attached.
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Activity or
Information--_

1. Existence of
soil surveys

2.. Introductory
facts f. ex-
planations of
soil survey
uses &
limitations

3. Detailed uses
of soil surveys
with interpre-
tations

FORMS OF COMMUNICATJON FOR OPTlMUM USE
OF SOIL SURVEY INFORMATION

4. perfection &
redevelopment
of interpre-
tations

5. Recycling &
reuse of the
information
transfer
process

Audience Communication

Engineers Written &
Govt. Officials personal
Planners contacts
Sanitarians
Developers
Etc.

Same

One or more
of above, as
appropriate
(not all at
once)

Experienced
engineers,
Sanitarians or
planners &
Soil Scientists

Same

Workshop,
Field trip,
Demonstration,
Person to person
discussions,
Brochures

Specific
demonstration &
testing

Intensive group
work sessions

Depends upon
group needs as
defined in 4

Univ. Ext.,
Soil Cons. Disti
scs

Same
(reinforced by
audience member:
who now are user

SCS soil scienti
Univ. soil sciei~
SCS Conservatioi

Any of the
participants

Any of
participants

.

Conuncnts:

This is basically a cyclic system which begins with~a series of events
listed as 1 through 4 and recycles to new applications using the same sequence
after initial experience has been gained. For re?petitive cycles of this
information exchange, work can start at points 2 or 3 unless new ParticiPants
come into the program who require initial training beginning with step 1.
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NORTH CENTRAL REGIONAL WORKSHOP
Of the

COOPERATIVE SOIL SURVEY

Osage Beach, Missouri
April 8-12, 1974

Report of Committee No. 9

Last fall, November 1973, a memo was sent to all committee 9 members
concerning the Forestry Committee report of the Organic Soils Task Force meeting
held at St. Paul, Minnesota, November 1972. Each committee member was asked
to review and comment on this report. They are summarized as follows:

(1) Yields  for productivity classes should be comparable to others in
USC. U. S. Forest Service Resource Report No. 20 uses 5 classes
as foltows: 120. 85 to 120, 50 to 85, 20 to 50, and 20 cu. ft. /AC/
Yr. The Forestry committee developed 5 classes with lower yields:
100, 60 to 100, 30 to 60, IO to 30, and 10 cu.ft./Ac./Yr.  Provi-
sions should be made to continually update yield and site index values
for each species and that specific components of the soil profile or
site, as related to a species requirement, be used to develop penalty
ratings. Present system would act as an interim until enough site
data has been collected to develop this concept. Yield and site index
data should reflect regional as well as local growth.

(2) Under Appendix A for Factor and Penalties the following suggestions
were made:

Factor - Water tahlc - individual tree species should be listed
along with water table requirements.

Uepth  to bedrock  - 16” should be increased to 27” for a penalty.
Experience has shown that anything less than 2’ would bc
a windthrow hazard. Other penalties would be adjusted
accordingly.

Slope - Values should be reduced by ten percent as follows:
- 25% to 15%,  25 - 45% to 15 - 35%, 45% to 35%.

Penalty values should also be reduced from 0, 20 and
50 to 0. 10 and 40 resnectivelv.

Surface tier 1 thickness of continuous sphagnum layer should
be defined.

The general consensus of the replies concerning this part of the committee
assignment was that this initial effort was good. However, since the primary charge
of the Forestry Committee of the Organic Soils Task Force was to develop a rating
system for the United States and Canada, should a single classification system be
used to define productivity? Forested organic soils range from Florida to Alaska



with grcar  tll ff<, rcnccs in climate, length ol growing season  and spcclcs composition.
‘l’hc lollowing  suggestions  wc’rc made: (1) subdivision  of United States and (:anada
into regions  of similar climate  and forest species. This would tend to rcducc the
magnitude  of the range in a species productivity. Each region would have its own val-
ucs for the Clve classes. For example, Balsam Fir in northern Michigan may have a .
different range in productivity than in Canada along the north short of Lake Superior. .
(2) Productivity should be presented by spcden accoilling  to its site requirements. .
Each organic soil series, or grouping, should reflect site indicts  and yields for scv- .
cral alternative tree species. (3) More work is needed in organic soil classification
for forestry interpretation purposes. Especially on those organic soils that occur
over a large area. For example, develop broad classes within a region that would
include organic soils having similar productivity for tree growth.

As far as this committee response to the North Central Regional work planning
chairman’s charge concerning soil survey interpretations for forestry, we can only re-
emphasize this committee’s reports for 1968, 1970 and 1972.

Conclusions

The forest soil committee recognizes the fact that these problems concerning
interpretation, soil survey legends, have been raised at past meetings and will contln-
ue to be areas of debate and work. Only through cooperation and pooling of knowledge h
between soil survey organization and federal, state and University experiment stations
can these problems be alleviated.

Forest Soil Committee Membership

*Shetron, S., Chairperson
Boelter, Don H.
Boyle, J. R.
Carey, Rex
Carmean, Willard H.
Gilmore,  A. R.

‘Klingelhoets,  A. J.
*McKenzie. William E.
Meeker, Ralph L.
Mesenger, Steve
Nelson, Devon

*Present at Osage Beach, Missouri

.
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Comments from the two of the four discussion groups concerning the task of
Committee No. 9 for the 1974 session of the NCR workshop indicated that clarifica-
tion is needed for: (1) subject material, and (2) yields for forest productivity classes
on organic soils.

As stated in the committee report, the forest soils committee was asked to
review the report of the Committee on Forestry of the Organic Soils Task Force
meeting (Nov. 27 - Dec. 1, 1972). The discussion groups indicated that this subject
should have been covered by the Organic Soils Committee (No. 3) of the NCR Soil
Survey Workshop. It was not the intent of Committee No. 9 to circumvent committee

, No. 3. but rather to collect comments  from another group about the Organic Soils
Task Force Committee on Forestry report. This Forestry report is the first step in
dcvcloping  guidclincs  for interpretation for organic soils as used for the production
of forest products. Thus, committee No. 9’s role in disseminating  this report  to an
audinnce that differs from committee  No. 3. Most of the mcmbcrs of committee No.
9 are foresters who may have to use the guidelines. Their cxposurc  to this report
and their  comments are essential. A copy is included  with Committee No. 9 report.

The second item that is in need for clarification is yield classes. Five cubic
foot volume growth per acre per year classes were developed to conform to existing
U. S. and Canadian data. However, as recommended by Committee No. 9 members,
site index data should be integrated with the cubic foot volume growth per acre per
year, and the productivity classes should be comparable with existing1.S.C.S.  ordin-
ation classes for mineral soils. This would standardize both organic and mineral
soils productivity for forestry purposes. Also, as more site index data becomes
available, existing classes should be re-evaluated and adjusted, especially by species
and their site requirements. The Committee on Forestry for the Organic Soils Na-
tional Committee should re-examine the present five productivity classes for organic
soils.

Recommendations collected from the discussion groups are presented as
follows:

1. Subdivision of the United States and Canada into regions of similar
climate by forest species. This would tend to stabilize variability in
growth, emphasize a species site requirement, and perhaps refine
our concepts of organic soil series. Initial stratification should follow
present land resource areas.

//6



2.

3.

4.

‘l‘ltc*  following  points need further  clarillcation and relincmcnt  by
the Committctr  on l’orcstry, National Committee on Organic soils.

a. Yields should follow Memo 26 or Ll-2.
b. Water table factor should be tied to individual species. For

example, Ulack Spruce vs Tamarack.
c. Depth to bedrock increased to 27” from 16”.
d. Slope should bc a regional  penalty in preference to nation-

wide penalty.
e. Thickness of continuous sphagnum layer should be defined.

More work is needed in organic soil classification for forestry
interpretation.

Forestry Committee of the Organic Soil National Committee
should consider the above recommendations and suggestions in
order to refine this first attempt of developing interpretation for
organic soil as used for the production of forest products.

The function of the Forest-Soils Committee is to deal with problems involving
soils, both organic and mi,neral,  and forest productivity. Discussions with other
members of the NCR Soil Survey workshop and the current emphasis on soil-survey
interpretation, suggests that perhaps the Forest-soils committee should concentrate
its efforts  on one of the following for 1976.

1. Urban - forest soil interpretation for -

a. Subdivision.
h. Noise barrier.
c. Hrosion  control.
d. Species  suitability to disturbed soils.
e. Pa~rks and critical area plantings.

2. Mine waste reclamation interpretative guideline for forestry.

3. Continue to work on organic and mineral soil interpretation.

4. Continue to stress communication between soil scientist and foresters
with respect to developing mapping unit legends and interpretative
guidelines.
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Organic Soils Task l:orcc Meeting

St. Paul, Minnesota
November 27 - December 1, 1972

Report of the Committee on Forestry

The forestry committee met on Wednesday  and Thursday, November 29, 30, 1972,
principally to discuss interpretations for organic soils as used for the production of
forest products.

T&o rating systems were developed and are outlined here. One is based strictly on
productivity. The other system outlines use potential groups based on ratings
assigned to selected indicator properties.

Productivity Classes

Productivity is rated in cubic feet produced per acre per year, in terms of merchant-
able stands for pulp or other use with a higher economic return. The minimum
acceptable size is an 8-foot log with 4-l/2 inch base diameter and 4-inch top diameter.

Class

-i-
2
3
4
5

Estimated yield
cu. ft. /acre/year

100
60-100
30-60
10-30

10

Classes  wcrc has& on data from:
Silvics of North American Trees
Preliminary Draft Michigan Ordination of Soil Series
Soil Scrics  Interpretations Sheets
Partial Summary of Measurements of Site-index of Several Trees on

Histosols of Minnesota
Miscellaneous publications of U.S. F. S. and Michigan Universities

Use Potential Groups for Forestry on Organic Soils- - - -

The attached table outlines use potential groups for forestry sites based on each of
several indicator properties. The overall rating for the site corresponds to the
most limiting case found from assigning the individual ratings. For instance, a site
on a 30 percent slope that is otherwise excellent is placed in Group 3. A site on a
30 percent slope with bedrock at less than 10 inches but otherwise excellent is also
placed in Group 3. The same criteria are applied to drained and undrained sites.

A series of penalty factors (see Appendix A) were assigned to sclectcd indicator pro-
perties and used as a tool to outline the Use potential Groups. The penalty factors do
not relate directly to the Use Potential Groups as adopted, and are not used in com-
puting a rating for the soil.
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The Use Potential Croups and the Productivity Classes were tested through analysis
of three thormic, one mcsic, and three frigid soils. Series included Allcmands,
Pamlico, Washkish, Moose Lake, Caron and Beseman.  All keyed out satisfactorily
in the system. A worksheet for the Beseman series is attached.

The Forestry Committee would like to have the system of Productivity Classes and
USC Potential  Croups reviewed by appropriate persons in universities, colleges, the
U.S. Forest Service and the U.S. Soil Conservation Service. It is hoped that corn-
ments and suggestions for modification can be returned to the Forestry Committee for
evaluation hcforc a working system is put out for trial.

.
.

Respectfully suhmitted,

The Forcst~ry  Connnittec:

Edwin Neumann, Chairman
Il. Boclter
H. R. Finney
S. Rieger
Stephen Shetron
R. E. Smith

.

.
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Forestry--Appendix A

llclatiw  p”nalty  ratings for individual factors that twar upon forestry
product ion. The,  lower  the numhcr,  the bcttcr  the site.  The penalty
ratings wcr(’ usctl  as a tool to arrive at the USC Potc’ntial  Croups, hut
arc not us<xl to compute suitabillty  ratings in thr system adopted.

Fact:or Penalty- -

Soil Temp. (climate)
Hyperthermic 0
Thermic 10
Mesic 30
Frigid 50
Cryic 65

Pergelic 80
Water Table (controlled-uncontrolled)
in growing season

depth to
O-6” 50
6-18” 20

18-30” 0
30” 20

Reaction in Root Zone (O.OlM CaCl2)
4 .5 30

4.5-7 .0 0
7.0 20

Salinity mmhos/cm
Water at 5 cm tension

o-4 0
4-8 20
8-16 50

16 75
Depth to Bedrock

16” 0
lo- 16” 20
5-10” 30

5” 40
Sulfur (Wt. % within 1 meter)

0.4% 0
0.4% 100

Flooding
Prolonged flooding in growing season will cause serious damage or death.
No ratings assi,gned.

Slope
25% 0

25-45% 20
45% 50

Surface Tier
Discontinuous or no sphagnum 0
Continuous sphagnum ) <??n 20

1.

2.

I

‘3.*

4.

5.

6.

7.

8.

9.



Use Potential Groups for Forestry

FACTORS GROUPS E
1 2 3 4 3

Temperature Hyperthermic Mesic* Frigid* clyic* P e r g e l i c
Regimes Thermic

Water Table __________ 18_30”_________ 6-18” O-6”
in Growing Season 30”

Reaction
in Root Zone 4.5-7.0 7.0 4.5**

(CaCl)

Salinity 0-4mmhos/cm 4-Smmhos/cm 8-16mmhos/cm 16.Ommhos/cm

Sulfur 0.4% 0.4%:

Depth to
Bedrock 16” 10-16” S-10” 5”

45%, _

Composition
of Surface Tier

Underlying
Material

Other than Bedrock

Discontinuous Continuous
Sphagnum Sphagnum

Use agricultural criteria if drained; not significant if not drained

*High rainfall maritime climate to be rated one class higher.
** This pH does not apply to maritime climates with 70” annual precipitation.

. . . ,
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,

Use Potential Groups for Forestry on Organic Soils

Sorirs  : Ilescman Phase:

Classification: Terric Borosaprist, loamy, mixed,  dysic

For Production of: Black spruce for pulp

Factors

Temperature

Depth to water

Reaction

Permafrost

Salinity

Decomposit,ion

Sulfur acidity

Suitahility
rating for site

G
Reclaimed

IUP
Native or

Unreclaimed

Yield: 10 to 30 cubic feet/acre/year

Remarks

Site Index: 10 to 30
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NORTH CENTRAL REGIONAL TECHNICAL
WORK-RLANNING CONFERENCE

of the
NATIONAL COOPEXATIVEZ  SOIL SURVEY

Osage Beach, Missouri
April 8-12, 1974

Report of Committee 10 - Soil Surveys for Urban Range, and Forest Areas
(Amended as of final conference session b/12/741

This committee was established because of the growing concern over the
degree to which our detailed soil surveys are meeting the pressing needs
in special area*. Our charge is to initiate the study discussion, and
possible re-orientation, of the National Cooperative Soil Survey effort
in order to make it an effective force in meeting the new demands for
soil data. In keeping with the theme of the conference and the three
general questions suggested by our chairman, the following report expresses
only a general summary of the view and comments of about half of the com-
mittee and is intended only as a starting point. The general questions
were slightly tailored to fit this particular subject and are expressed
briefly as follows: \

Question 1

What are the new demands, problems, and pressing needs for soil
surveys and soil interpretations in the urban, range, forest,
and mine reclamation areas?

A. Urban demands

a. Requests for soils data are being made at every level of
generalization. These requests are many, complex, and
extremely diverse.

b. Special groups and agencies seeking information are partly
a* follows:

1. City, county, and regional or multiplanning agencies or
commissions.

2. State planning divisions or departments.

3. Zoning commissions and special recreational and
developmental authorities.

4. Realtors, home builders, and land developers.
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5. Construction and engineering firms, consultants, public
utilities, and private power and pipeline companies and
the like.

6. fiivate planning consultants.

7. County and state tax assessment and equalization agencies
and departments.

8. Public health departments, sanitation engineers, and
environmental protection agencies and civic organizationa.

9. City, county, etate, and federal road and highway
departmente,  departments of public works, and the like.

c. Kind6 Of information requested.

1. Generalized soil maps of all kinds and proportions.

2. Detailed coil survey6 for metropolitan area6 and the
surrounding lands to a distance of about 3 miles.

3. Soils data and ratings of soils for septic tank filter
fields, sanitary landfills, effluent irrigation systems,
sewage lagoons, and a myriad of waste disposal type
projects.

4. Interpretations and data of the material below the normal
coil SUrVey depth6 of 5 feet and above the hard bedrock.

5. Specialized material6 for identifying critical area6 and
roil condition6 involving the writing and enforcement of
local sediment and erosion control ordinances and land
use planning regulations now being formulated.

d. Problems involved in urban request6 are probably more numerous
than practical to state, but the immediate obstacles seem to
at least include the following:

1. The wide range of map scales desired and the extremely
variable level6 of detail and generalization requested.
Each request tend6 to require unique kind6 of map6 and
data with little chance of reuse in other areas.

2. Time interval involved between the need for the data by
the user and the ability of the soil survey program to
provide it within their timetable6 which is the shortest
time possible.
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3. Uniformity Is needed in ue~e of mapping unit oymboli-
zation in multicounty use of sol1 #urveya for urban
and community type planning ULI~CI. Many wers become
confused by symbols that are used to identify two
di,fferent series. .

4. Communication and educational gap between the uaera
who are requesting sol.1 information and the suppliers
of soil survey data.

5. Quality control and validity of data that the 8011
survey program is Bupplylng to urban interests and
its proper or improper use.

e. The pressing needs for urban use of soil surveys are mainly
involved in being able to supply the required data in a pro-
fessional, accurate, useable form in the shortest length of
time,

B. Range demands

a. Detail.ed  soil surveys are presently supplying more informa-
tion and detail than is really needed in 8ome  areas.

.

b. Mapping units could be redesigned according to needs of .
present u8era and the projected future that would be
adequate for most uses.

c. Marginal lands need consideration in mapping unit design
that would asses8  their suitability and probable reeponae
to irrigation.

d. Problems are mainly involved in providing more general
information at less cost and in shorter lengths of time.

3. Pressing needs are to redesign the kind of soil survey
mapping units and provide for the conveyance of the latest
research and agronomic advancements in the soil interpretative
materiala.

C. Forest demands

a. Much has been said about the needs of forest interests in
other conferences, and the five level6 of 8011 survey recom- ’
mended by the task force committee concerned with this
particular problem is probably our best source  of informa- *

tion and discussion. The forest demands for soil Burveys
was only briefly mentioned by contributing membere  of this
committee.
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b. Forest demands for soil survey data are mentioned in light
of needs being brought on by multipurpose uses of recrea-
tion, flood prevention, land use planning, and surface mine
reclamation projects.

C. Problems seem to be mostly in the ability to determine the
kind of mapping units and detail needed for specific sites
and areas and to set up legends and procedures for mapping
and making the subsequent interpretations.

d. Pressing needs are probably best expressed in the follow-up
actions and development of the task force’s suggested five
levels of soil surveya. The design of mapping units should
be devised to meet the demands of the forest users and
planners and developed within the soil taxonomy at whatever
level is best suited for their use.

D. Mining area demands

a. New legislation both on the state and federal levels could
throw soil surveys and the cooperative soil survey agencies
into a very intricate and commanding position involving
surface mine  area reclamation and mining waste stabilieatlon
projects.

b. Soil survey techniques and skills are being requested in
developing methods and agronomic practices to stabilize
mine d.umps, toxic wastes, tailing piles, and the like.

c. Problems are tremendous and little research, experience, and
soil survey criteria are available for quick solutions and
progrsm development.

d. Pressing needs will become acute if legislation puts the
responsibility of reclamation and stabilization on members
of the cooperative soil survey program.

1. Research is essential.

2. Mapping criteria will be needed.

3. Communication and exchange of information will be
important at all levels, private, state, and federal.

Question 2

What are the new methods, ideas, criteria, materials, operational
structures, training, quality controls, time, finances, and manpower
needed to meet these new demands of soil surveys?
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A. Almost without exception was the exclaimed need for better
aerial photographs for use as base maps.

a. Quick available 8ource.v.

b. Financial arrangements and cost-sharing allocation or
reimbursement-type participation by interested parties.

c. Flexible scales, imagery, and coverage.

B. Use of remote sensing and EAFtTS  type of techniques and equipment.

C. Computer use in simplifying map and 8011 interpretation printout
operations made available.

D. Standardize, where possible, procedures, scales, and formats of
interpretative-type handout materials and provide these material.6
through the Cartographic Section to reduce cost and time intervals
and to provide uniform and professional products with similar
categories, terminology, and kinds of materials.

E. Set up some kind of training program or system that will increase r
the basic knowledge of the users of soil surveys as to the kinds
of information available, its limitations and its benefits.

a. Provide for, or encourage, training in soil survey and soil
classification at the undergraduate and graduate school
levels in the fields of Planning and Community Development,
Forestry, Engineering, and the like.

b. Establish a working relationship between users of soil surveys
for the interchange of experiences, ideas, and needs.

1. Develop a system of liaison between professional groups,
associations, and organizations, both local and national.

2. Provide a method to circulate and assimilate the kind of
feed-back information that would be gained from such an
interchange of experiences.

F. Make an overall assessment of our whole soil survey program in
light of developing a more flexible approach to our willingness,
readiness, and mobility in meeting the new demands for soil 9
surveys. One suggestion vae to summarize the demands In chart
form in order to visualiee the total picture. Analysis from
this point would help to concentrate our efforts in the areas
where soils data could make the greatest contribution and help
us to adjust our programs accordingly,



127

.

G. Provide some klni¶ of l~eadtrship  training or facilities to make
interpretations available for the soil materials and geologic
deposits below our normal 5-foot soil survey information and
above the solid bedrock.

a. Provide geology training for soil scientists.

b. Provide geologic information through cooperation with state
geologists. The kfissourl State Geological Division is now
in,the process of determining criteria for a program in
mapping the surficial deposits of Missouri. They are
cooperating with the soil survey program of both the Soil
Conservation Service and the Forest Service. Progress and
data are limited to date.

Question 3.

What kinds of materials should be made available to these new users
of soil survey and soil interpretations?

A. Many good kinds of publications are now being produced and it
is suggested that these be reviewed critically and standardize
the best of these products to cut costs, reduce the time lag,
and produce the most professional kind of product.

B. Special emphasis was suggested in seeking help from the various
informational specialists and staffs in devising educational
programs, soil survey promotional activities, and overall com-
munication type programs.

a. Washington level type formulation of communication and
informational programs with flexible formats for individual
state and local soil survey program inputs.

b. Use of outside communication and informational consultants
in an effort to overcome the rather sterile and stereotype
products that have become traditional with the past govern-
mental and institutional type publications and program
salesmanship.

C. TV displays using computer type printouts in color.

C. Purther development in providing interim report type soil survey
data is suggested with emphasis on making this form of information
available for any size of area desired at any stage of total
completion for a particular survey area.



D.

E.

F.

Use of remote sensing and EKES S6telite map6 for general soils
niaps of atate and multicounty area6 ouch 66 recently published
in South Dakota.

Computer u6e6 are certainly a household word in soil survey6 .

today and all reporting members mentioned its coming importance.
Possibly the conference discunrion will be more enlightening,
but to date there is not much to show for the effort but input.
The Oklahana computer printout of soil interpretation maps for
Oklahoma County seemed like a refre6hing  breakthrough.

Suggest better u6e or planned use of the aoil extension specialists
in providing training, liaison, and interchange of needs between
the 6oil surveyor6 and the u6er6 of 6oils data a6
pert of question 1.

This report represents only part of the committee members'
ments. We look forward to the discusrion and addition6 to
conference.

Recommended further action6

mentioned in d3

ideas and com-
be made at the

It has been recommended that the committee be continued and that the
charge for the next conference be restated to include the need to
explore further the question of what criteria, design, and amount of ’
detail of the mapping unit6 are needed in the urban, range, forest,
and mining areaa.

POESib this committee should be 6 sort of clearinghouee for new
demands, needs, etc., to be channeled down to the more 6pecific
committees, euch 6s forest, soila, etc., or to point up need for
other committees, etc.

Sincerely,

Gilbert R. Landtiser
Chairman, Committee 10

n

.
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Soil Survey Operations at the Nati_onal Level

Dirk van der Voet, Director of Soil Survey Operations, S.C.S.,
Washington E:.D. summarized the direction of Soil Survey Operations
by relating highlights of messages from the Administrator of thes,c.s.

a. Acceleration of Publication of Soil Surveys

b.

c.

In FY 1971 60 manuscripts were sent to the Government
Printing Office. It is planned to send 80 manuscripts
in FY 1972 and 90 in FY 1973. It is hoped that in the
future the use of electronic equipment in preparing
manuscripts, soil correlations, interpretations, etc.
will help in this acceleration.

Soil Survey Accomplishments.--

In FY 1968 approximately 50,000,000 acres were mapped;
in 1971, 38,000,OOO acres were mapped. 'I'his is a de-
crease of 12,000,OOO acres. 'The Administrator asks that
we make every effort to increase our current rate and
reach a goal of 50,000,OOO acres again as soon as possible
consistent with other high priority items.

Reconnaissance Soil Surveys-

We need to consider doing more reconnaissance soil surveys.
Reconnaissance surveys are appropriate in areas of exten-
sive use such as on much of our rangelands, forested
lands, mountainous, rough, and steep lands, arid lands,
some wetlands, and areas that are continuously cold.
During the planni~ng stage and prior to the development
of the work plan determine whether a reconnaissance soil
survey is the kind of survey needed for all or parts of
the area. Make this same evaluation in soil surveys
already underway at the time of the next progress review.

A task force has been appointed to prepare and recommend
tentative additional guidelines for field operations,
nomencl~ature,  legends, handbooks, interpretations,
correlation, and publication of reconnaissance soil
surveys.

You arc encouraged to make reconnaissance soi~l surveys
whcrc they will provide i~nformation  ncrdrd. 'I% is may be
for a complete soil r:ur-vcy arca or for a party of i 1..
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d. Keeping the Public Informed

We all need to be alert professionally and personally for
opportunities to talk to anyone about soil surveys, maps,
and interpretations. We need well prepared talks and
pictures to impress the public. We have so much to offer
and we need to let people know. Too few people know about
soil surveys.

The Role of the S.C.S. in Pollution Abatement

C. A. Tidwell, Assistant Director, Midwest RTSC, S.C.S.,
Lincoln, Nebraska discussed this topic with the workshop. Me
pointed out that programs of control of sediment were applicable
to urban as well as to agricultural lands.

Growth into the area of animal waste was seen as taking the
direction of providing guidelines to state enforcement agencies.
Up to 900 tons of manure per acre has been applied to corn, wheat
and sorghum in Texas. Information concerning capacities of soils
to function in waste and water renovation is sorely needed.

In the design of sanitary landfills, the prevention of seepage
is the problem.

Soil Management for Maximizing Surface Water Quality

W. E. Larson, Research Investigations Leader, ARS, St. Paul,
Minnesota showed data for quality of runoff water. Contents of
fertizer nitrogen and phosphorus in runoff are small except when
fertilizers are broadcast. Phosphorus contents of water were
observed to be large after green plants are frozen. Fecdlots were
shown to be large pol~lution sources but even there, the maintenance
of green vegetation in waterways helped in pollution abatement.
When manures were added to frozen ground, large amounts of pollu-
tants were in the runoff water.

The Treynor Iowa Studies show that level terraces and grass
greatly affect hydrology. Streamflow from level terraced areas was
the same as for grassed areas but runoff was the major loss on
grassed areas whereas water passed through the soil in levelled
areas. Nitrogen and phosphorus losses were chiefly as attachment
to sediments.

Considerations in sewage sludge applications were listed as
(1) excess water (2) heavy metal content (31 nitrate content and
(4) pathogens and viruses.
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Dr. McClelland suggested that the workshop should consider
some action that would make provisions for changes or revisions
in Taxonomy.

Workshop members were given a copy of "Progressive Soil
Correlation", a 12 page mimeographed document prepared for cor-
relation training workshops. The document spells out the steps
in a soil survey and outlines the key points, identifies respon-
sibilities and references memos or forms that give more detailed
information

Workshop Business Meeting - 4:30-5:15

Workshop chairman D. L. Bannister informed participants Of
the week's schedules.

The possibility of a formal report of the meeting was raised
by R. B. Grossman. Discussion centered around the need capsuliza-
tion of the meeting to be prepared for publication in Journals
such as the Journal of Soil and Water Conservation.

It was moved by Ed Runqe, and seconded by Gene Whiteside,
that the workshop prepare a report of the meeting and that the
report be coordinated by Francis Hole. The motion carried.

The business meeting adjourned at 5:15.

TUESDAY, APRIL 18 8:00-12:OO a.m.

Separate meeting were held by Experiment Station members of
NCR-3 and by the Soil Conservation Service along with other
Federal employees. Minutes of those meeting are attached.

TUESDAY, APRIL 18 l:OO-5:00 p.m.

The Workshop convened with R. Ii. Rust presiding. Three
committee reports were presented. The committee work and reports
had been completed prior to this meeting and they were presented
and discussed in the general session. Final reports were to be
completed after the discussion and those reports will accompany
this set of minutes. Therefore, only points of discussion shall
be included in these minutes.

--

Organic Soils - Committee 3- -

Gerhard Lee, chairman of Committee 3 called upon subcorronittee
chairmen who had assembled comprehensive reports. William
McKinzie reported on the review of "Organic Soil Capability Classi-
fication for Agriculture" prepared by the Soil Science Department,
Ontario Agricultural College, University of Guelph, Canada.

7
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l .
L. J. Bartelli - Why not use the term and concept of

"potentials" rather than "limitations" in capability
classification?

R. B. Grossman - A Cat-Clay Conference in the Netherlands
is to be held soon. Someone from the Cooperative Soil
Survey should attend.

Don H. Boelter presented a subcommittee report on "Use
Capability Classification of Histosols for Forestry. In general
there is a serious lack of research and information on this topic.
In Finland waste disposal is being accomplished in histosol areas.
Literature references were listed.

William McKinzie presented a subcommittee report prepared by
Warren Lynn on the composition of representative Histosols. A
series of recommendations for classification were presented.

Gerhard Lee moved that the report be accepted. The motion
was seconded and passed.

Forest Soils - Committee 9

Stephen G. Shetron, chairman of committee 9, gave a report
which was approved by the workshop.

L. J. Bartelli pointed out that there was a Task Force for
Collecting Information for Development of Mapping Legends in
Forested Areas.

Improvement of Teaching Methods in Soil Science - Committee 6

Tom Fenton, chairman of committee 6 presented the report
through subcommittee chairman. Burt Ray reported on the possibi-
lities of a Regional Credit Travel Course in Morphology, Genesis
and Classification. Richard Fenwick reported on possible ex- :I:
change of educational materials and Al Beaver reported on a canvas
of courses taught. Bob Grossman commented that the Regional
Technical Center has video-tape capabilities as well as illus-
trators. The workshop accepted the report.

Statistical Summary of Soil Analyses by The South Dakota State
Highway Department - Special Topic

--

Mr. Jordan Thomas, Research Assistant with the South Dakota
State Highway Department told the Workshop of the statistical
summary of 22,000 samples that had been analyzed by the Depart-
ment. The analysis permitted the prediction of many values and
properties. This evaluation of data already collected resulted
in a cost reduction of 75% for the testing program.

8
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l . . WEDNESDAY, APRIL 19 8:00-12:OO a.m.

Lacy Harmon presided over the morning session which consisted
of three committee reports and a special report on remote sensing.

Communicating Soils Information for the Improvement of the-,.._.
Environment - Commit~tee 8

Ed Runge, chairman of committee 8 presented the committees
report and called upon two persons to present special topics not
specifically covered in the report.

Bob Grossman presented ideas on techniques of information
gathering and dissemination. Among the techniques were: modular
writing, rapid assembly of files, portable offices, copy equip-
ment, "girl" Fridays, correspondence courses, miniaturization and
A.D.P.

Francis Hole reviewed work by J. Bouma on Soil Potential for
Disposal of Septic Tank Effluent. Grossman observed that we need
data for unsaturated conductivities.

Ed Runqe requested that future charges to committees be more
specific and recommended that research on water regimes be encour-
aged.

Don McCormack questioned the wording in statement 3 f of the
committee report concerning soil survey reports. The statement
was "It would appear that we are spending too much time and effort
in putting "everything" inthe report only to find that most of
the interpretative information is of little use when the report
is published. Somehow we need to devise a way of distributing
rapidly out-dated mat~erial other than through soil survey reports".
The conference accept~ed the report.

Soil Morphology and Soil Family Criteria - Committee 2- -

F. Ted Miller, chairman of committee 2 presented the report
which focused upon the usefulness of soil families for interpre-
tations. Included was a series of charts, prepared by Frank
Riccken, which suqgestcd that family grouping were too broad for
interpretations of productivity or soil-plant properties,

The workshop accepted the report.

Remote Sensing Research

This special topic was organized by Charles Frazee to acquaint
the workshop with onqoinq research and potentials for various kinds
of imagery. Gerhard Lee told of studies in Wisconsin. Flood
plain delineation was possible and I'anchromat.ic film was as

V as color. Len a northern Wisconsin st~udy, lli~qhway Department
Planes were used co photoqraph with 3 films; Pallchromatic in
April, Aero Ectachromc in April and Color Infrared in August.
Slope was best shown i.n color and poorest on infrared. Color in
April appeared to bc best but black and white was almost as good.

7
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LARS decribed the work with spectral character-

Several workshop members plan to participate in the ERTS pro-
gram. Jim Drew and Dave Lewis of Nebraska will concentrate on
the Sandhills. Dr. Delbert Mokma of Michigan State will be study-
ing land use planning and will work with Michigan University in
the Detroit area. Jan Cipra of LARS will study 3 counties under
the ERTS program. Charles Frazee of South Dakota will also be
involved.

WEDNESDAY, APRIL 19

Automated Map Compilation

l:OO-5:oo p.m.

Jerry Gockowski, Director of Cartographic Division, Washington
D.C. told the workshop of the S.C.S. AMS (Automated Mapping Service)
Automatic drafting machines are being installed. Soil maps will
be digitized and recorded on x-y coordinates. Data will be stored
on magnetic tape and those can be edited and corrected. Approxi-
mately four days will be required to compile the map for one
county.

Soil Moisture and Climate in Relation to Soil Classification -
Committee 5

Charles Frazee, chairman of committe 5 presented the committee
report which was accepted by the workshop.

Soil Correlation and Classification - Committee 7

H. R. Finney, chairman of committee presented the report
which had been prepared from the work of four subcommittees
dealing with the topics: Use of Taxadjuncts; Clay-Size Carbonates
in Particle-Size Classes; Mapping Legends Using Higher Categories
of Soil Taxonomy and Combining the Final Field Review and Final
Correlation. The workshop accepted the report.

Business Meeting

Workshop chairman, Don Bannister conducted a short business
meeting.

Rodney Harner invited the workshop to meet in Michigan in 1976
and the workshop accepted the invitation by unanimous vote.

C. L. Scrivner described tentative plans that would locate the
1974 meetings in the Ozarks of Missouri.
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l . . Bob Grossman asked that graduate student participation be
encouraged. ne pointed out that it was important because many
of the graduate students were heading for a career that would
send them to similar workshops.

The meeting adjourned at 5:20.

THURSDAY, APRIL 20 7:45 a.m. - 1:OO p.m

A field tour of the Black Hills had been planned by F. C.
Westin and R. 1':. Radeke. The tour was preceded by a presentation
of the Geology of the Black Hills Region by John C. Mickelson,
Head, Department of Geology and Geological Engineering, S. D.
School of Mines, Rapid City. The tour featured geology, soils,
vegetation history and land use in the area. It took the group
up the flood plain of Rapid Creek through expanding city and re-
sort developments and terminated at Mt. Rushmore.

THURSDAY, APRIL 20 afternoon & eveninq

J. R. Culver presided over a workshop session at which two
committee reports were presented.

Criteria for Series and Phases - Commitee 4

Paul Carroll, chairman of committee 4 presented the report
with assistance from subcommittee chairmen Mike Stout, Richard
11. Rust, Robert I. Turner and Gerald Post. The workshop accepted
the report.

Engineering Application and Interpretation of Soil Surveys -
Committee 1

Earl E. Voss, chairman of committee 1 presented the report
which was accepted by the workshop.

Agriculture in New Lands Area in Western Siberia

At an evening session, J. E. McClelland used slides to help
tell of his experiences while on tour in Western Siberia.

FRIDAY, APRIL 21

Workshop chairman Don Bannister presided over the general
session.

Soils of the Great Plains

Andy Aandahl reported to the workshop on his forthcoming pub-
lication "Soils of the Great Plains" and he treated them with a
set of 60 slides of soils and landscapes.
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l .
Dr. Aandalh pointed out that no Experiment Station existed

in the Great Plains Proper.

The Naming of Miscellaneous Land Types

J. E. McClelland led discussion of procedures in naming miSCf?l-

laneous land types. After discussion a vote was taken on a proposal
that all names of land types be within the taxonomic system. Non-
soil was excluded from the proposal. The vote was: 18 for and 9
opposed.

Registration of Soil Scientists

Hollis Omodt described developments among soil scientists of
North Dakota that were viewed as important to the profession. The
entry of soil scientists into the area of professional consulting
requires that organizations be set up and laws passed for certifi-
cation of soil scientists in a manner similar to that adopted by
engineers. Organizations of professional soil scientists will
need to be established independent of existing organizations.

ADP Techniques in the Soil Survey Publication Program

Lindo Bartelli, Principal Soil Correlator, South RTSC described
progress in the Ft. Worth office in using computers to store in-
put data for publications. The objective is to have the capability
of press-ready output. Procedures have been tried on two counties
in Texas. One strict requirement will be quality-control of in-
put.

It is possible that through ATS, a typewriter in each state
office will provide access to the input-output capabilities.

Single-factor interpretation maps can be printed by computers
using the MIAD Program of the U.S. Forest Service.

Business Meeting

Workshop chairman, Don Bannister, turned the workshop session
over to C. L. Scrivner, incoming chairman for the final business
meeting.

0. W. Bidwell moved that the workshop express their gratitude
to Don Bannister for his seemingly untiring efforts which led to
this successful workshop. The motion was seconded and passed. C. L.
Scrivner also thanked others who had helped.

In response to soils memorandum - 57, describing procedures
for making changes in Soil Taxonomy,

l
the NCR-3 reported upon selec-

tions to the regional and national committees.
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Selections were:

4 years - F. C. Westin
3 years - E. P. Whiteside
2 years - R. H. Rust

F. C. Westin was named as a state representative on the
national committee for the part of the current year remaining
plus a regular 3-year term.

J. E. McClelland nominated Stephen Shetron to be recommended
as a North Central Regional representative Task Force for Collect-
ing Information for Developing Mapping Legends for Forested Areas.
G. B. Lee seconded the nomination and it carried. McClelland was
named to inform the Task Force of the workshops wishes.

C. L. Scrivner announced that the 1974 meetingswould be held
in Missouri at the Tan-Tar-A Lodge, Lake of the Ozarks, Osage
Beach, Missouri. The date will be April 8-12, 1974.

The workshop was adjourned.

1974 Officers

C. L. Scrivner, Chairman
Rodney Harner, Secretary

1974 Steering Committee

C. L. Scrivner
D. L. Bannister
Rodney Harner
Don Franzmeier
J. E. McClelland

-



l ‘ NORTH CENTKAI.  REGIONAL TECtlNICAL  WOK-PLANNING CONFERENCI:
OF TtlE NATIONAL COOPERATIVI~  SOIL SUKVKY

Separate Session
SOIL CONSERVATION SERVICt:

April 18, 1972
Rapid City, South Dakota

Mike Stout, Chairman

A G E N D A

M o r n i n gTuesday

8:OO Soil Survey Operations Dirk van der Voft
Director, Soil Survey
Op62ratiOllS,  scs,
Washington, D. C.

8:30

Y:15

Y : 30

9:45

1o:oo

Panel - Map Conipil~ation;
High Flight Photography

Maynard Scilley, Chnr.
Don McCormack
Jim Culver
Lacy llarmon

Laboratory

Soil Series

Coffee Break

Question and At:swer Period John E. McClelland
Corrflation  Staff
State Soil Scientists
K. x. Grossn1an

11:45 Cartographic Information Joseph T. Casey

The following topics are those  most conmx~ly suggested for discussion:

Problems in coordination of soil interpretations: Interstate coordination;
formt and use of interpretation sheets; fom SCS-5, ADP program; research
for improving soil interpretations; priority of computerized program in
relation to completion of series interpretations (blue).

I4



. *
MINUTES TO THE SOIL CONSERVATION SERVICE SEPARATE MEETING
NORTHCENTRAL NATIONAL TECHNICAl.  WORKPLANNlNG CONFERENCE

RAPID CITY, SOUTH WKOl'A, APRIL 18, 1972
Mike Stout, Chairman

Soil Survey Operations - Dirk van der Voet, Director, Soil Survey Operations

The following notes were taken from Mr. van der Voet's presentation and
condensed for the minutes of this report. Topics are listed in order as they
were brought up and discussed.

1. Soil Memorandum - 61 (draft) - Kinds of Soil Surveys. Several reasons
percipitated the revision of Soils Memorandum-66 which covers kinds of soil
surveys. These included (1) a state soil memorandum from a midwest state which
indicated that a soil survey was not needed for making a conservation plan,
(2) state soil survey appraisals made by the Washington office indicated
a lack of uniformity in the use of code 107 throughout the country and, (3)
soil maps were not being used in someconscrvation  planning. He pointed out
conservation planning without use of soil sul-vey informat~ion  i,s note i.n line
with SCS policy.

The administrator is concerned about the drop in acreages mapped nationwide.
He feels that the states are not setting realistic goals and not attaining the
ones they set. Furthenuore, the administrator states that soil survey needs
to be just as good for conservation planning as for "thel~ uses. He accepts
the fact that there may be some later I-evision needed in mapping for
conservation planning.

The director indicated comments and suggestions concerning the draft had been
received from the states. Thirty-one states concurred in the contents of the
draft. Seventeen states indicated that they had reals problems. The majority
of these states are from the midwest and a few front the west where much range
land "ccut-S. The remaining states expressed no opinion. The director indicated
that a conference will be held to make final decisions on the contents of the
proposed revision for Soils Memorandum-61. Several~ proposals were offered from
members of the session but no decisions were forthcoming concerning the
disposition for revision of Soils Memorandum-61.

2. Soils Memorandum-3 concerning preparation of annuals plans of operations
is under revision and should be out in the field by May 15, 1972. This
revision calls for the preparation of annual plans of operation in a unl~fomm
manner and includes a list of items to be included and the order in which
they are to be arranged.
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3. The director indicated that the soil survey production nationwide is
down. He said that states need to investigate the ways to increase production
through better use of time during mapping season.

4. Soil Survey Appraisals. There  will be a revised format for state soil.
survey appraisals. Some parts have been revised and updated.
State soil scientists should think through the answers before filling out the
appraisal form. The use of the appraisal is one way the Washington
staff has of getting in contact with the field.

5. Soil Survey Organization. The proposed personnel Advisory-Personnel 245
is structure of the service. The soil survey party is considered to be
cloven to a work unit and is ordinarily under the direction of an area
conservationist depending upon the circumstances.

Additional comments from the director included brief remarks concerning the
professional soil scientist. He stressed a professionals  attitude to self,
other people and to the service. He indicated that soil scientists should
work on self improvement, on their professionalism, on personal appearance, and
they should meet well with people and transmit a good image.

In closing the director said that most of us at the meeti,ng  has an opportunity
to express feeling and opinions on policy as it is being formulated. 0"Ce
decisions are made and the policy is firm, he indicated we do have an
obligation to follow the policy of the soil conservation service.

Panel-Map Compilation; High Flight Photography Maynard Scilley, Chairman
Don McCormack
Jim Culver
Ray Dideriksen
Lacy Harnlon

Chairman Scilley called on members of his panel to review some of the work
that had been done within their states on map transfer and to briefly discuss
problems and/or techniques which confronted them.

Don McCormack (Ohio):
Problems with highflight photography. Extreme distortion is making joining

difficult. Distortion is largely due to relief.

Ohio is working on transfer of nine counties. The average cost is $11,000
and ranges from $6,000 to $16,000. GS-9 and GS-11 soil scientists are doing
the transfer. Girls have been used to make transfer but so far has not worked
out satisfactorily. Presently, they havr, two students wb" at-e working out well.
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The average rate is approximately 3 square miles per day. They are
experiencing problems in checking after the work is done. He suggests
adding more road names  and other landmarks to help the user locate himself.

James Culver (Nebraska):
Problems include the lag time between ordering and delivery of photos

for use. This is averaging about one and one-half years delay. This lag time
affects budgeting situations. Orders made during one fiscal year are often carried
over into the next fiscal year. This affects the budgeting and planning of
the fiscal people. Nebraska is using high flight photography in two counties.
One county is using field symbols and the other is usjng publication symbols.
Publication symbols will be placed on an overlay at the conclusion of the survey.

Nebraska has worked on six counties and are using IX-9 and GS-I1 soil scientists
with some clerical assistanw. The cost has ranged from $6,500 to $9,500
per county. They spend one to two days in trainjng people
for transfer work and supervision is given at the state level.
Ozalid prints are used for color checking. Clerks do some inking
after the soil scientist transfer is complete. Harlan County was transferred
using overlays for roads, symbols, names, etc. Lines, soil l~ines and
drainage were placed on positives with other detail on overlays. These will be
published directly with new symbols lettered on an additional overlay. These
symbols which were placed on overlays during map transfer'  were not adequate
for publication.

Lacy Harmon (Iowa):
Iowa has two permanent draftsmen and twelve soil scientists who help

during the winter months. The average costs is $10,000 per co,~~nLy. The
main complaint is the drudgery of map transfer and checking. lransferred
surveys sometimes go through three color checks. Iowa finds that the biggest
problem in transfer is attributed to differences in scale.

Maynard Scilley (Minnesota):
The transfer of older mapping in Minnesota upgrades the product.

Transfer of a survey in the field causes a party leader to take a hard look
at legends. In addition, through this experience the state staff is
better equipped to make progress field reviews.

L&oratory Activities - Robert B. Grossman
The following activities were noted in the discussion of the laboratory's

work during the past year.

1. The laboratory has cut down on large characterization determination
and has increased the number of smaller individual projects.

2. Laboratory will be asking the states to use standard input forms when
material is sent to the lab. The lab has utilized AUP to keep track of data.
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3. Laboratory wishes to start imputting morphological information
into the pedon data bank. Grossman has been working on indexing
microfilming and buil~ding  files.

4. The laboratory determinations that are being made include: fine clay,
pedological strength, micro penitration resistance, paralithic fragments
characterization, thin sections, clay mineralology, Histosol  characterization,
and 15 bar water.

They have developed field kits to be used in testing Histosols, consistency, and in
determining water status.

In the environmental soil science field, Holmgren  is working on chemical aspects,
Jordan  on sanitary landfill, and Grossman is involved in water movements and
erosion potential.. In addition, work on manuals  revision is being carried on
concerning water and consistence. The lab is also reviewing interpretations for
series and manuscripts.

Soils  series - William  E. McKinzie
The soil series descriptions which are received in the principal soil

correlator's  ofiice are much better than they were 12 to 18 months ago.
There arc still a few probleuls  which persist. These generally concern
the following items:

1. Identification - The status of the series description is not properly
identified in the upper left and right hand corners. It is important to indicate
whether they are initial, revised or whether they are proposed, tentative,
established or inactive proposed for reactiviation.

2. There is a need of a record of action on 

-rthanriptucti.wing items:
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6. Competing series - Dr. Simonson has indicated that we must list all
series in the same family and differentiate these series from the soil being
described. These are followed by the competing series in other families.
They are listed alphabetically for those in the same family as well as other
competing families. (Bartelli indicated that he would like to list only
the competing series in the same family. He thought the classification
already differentiated these series from the one described.)

Question and Answer Period - J. E. McClelland, Chairman
The following items were discussed by J. E. McClelland before opening the

discussion up for questions and answers.

1. Greater care and preparation need to be made on the general soil maps
and soil information which is included in KC&D and Watershed plans. We need
to make an effort to include good soils informatibn  in these documents.

2. Form Soils SCS-5 is an input form for placing soil interpretations into the
data bank. It is not likely to replace the regional form single sheet which
is being used to accumulate these data. Correlators for interpretations will
be meeting next week to make format decisions on this form before distribution
and use.

3. The statements on joining field sheets, general soil maps, and
coordinating the interpretations across county and state lines are essential.
These statements are not being received with the field correlation. A
statement is needed from the party leader concerning the match or mismatch and
a summary from the state soil scientist.

4. The manuscripts received at the regional technical center are not always
consistent to respect to telnlinology  used. It is recommended that the authors
use the tables which Mr. Jackson has forwarded to each state to make certain
that terminology and values are consistent.

5. The memorandum on progressive soil correlations distributed.earlier
is to be reviewed. This will form basis for future guidance.

6. Reference to laboratory data originating in the survey area is being
included in the correlation memorandum. These include data from the Lincoln
Soil Survey Laboratory, from laboratories of the state univerisities and also
includes the data on soils tested by the state highway department. These data
are listed  according to names of soils as they were sampled. the laboratory
number, and the approved name. The soil correlation memorandum also includes
a conversion legend for map compilation.

7. Soils Memorandum-57 was discussed and it was indicated that land-grant
colleges have been asked to select representatives for regional and national
committees. The principal soil correlator  will designate the membership from
the region from the Soil Conservation Service.

0'

Grossman suggested that
engineers be included in this membership at the national, regional and
also at the state level.
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l'bere was considerable discussion relating to the communication wittr
engineers and the need to get together with this discipline was emphasized.
We need to work together. It was pointed out that our design engineers are
primaril~y interested in large structures and therefore are more interested in
geology tlran in soil information such as we offer.

Jerry Cocowski contributed the following comments:

1. About one-eigth to one-fourth inch overlap is being provided outside
the need line for soil surveys in non-sectionized country.

2. Minor civil divisions are allowed in substates (townships and county
roads etc.) to better located the user  on the atlas sheets. Use care not to
clutter.

3. Where photobase sheets are used for field mapping the subsequent map
preparation is simpl~ified  by using an overlay for the placement of correlated synlbols.

4. There is not a long period of time available having suitable weather
for making highfligbt photography. If timing is critical then contracts must
specify time limits.

5. There is approximately four and half months waiting period for
availabilty  of highfligbt photography from flying time.

6. States need to prepare two forms SCS-19's in requesting high altitude
photography. This question is in answer to Jim Culver's comment concerning map
orders spanning two fiscal periods. If the flying is done in the fall
tbe~n the photography is usually available during that fiscal year.

Conmleuts from states

Indiana - Will code 107 surveys be dropped aotomaticall~y'i

Vandervoet - It is proposed that some code 107 can be salvaged as code 184
before all code 107 is dropped.

Indiana - If code 107 is dropped, Indiana will still plan to use the surveys for
whatever use that be made of them. (Others echoed the same comment.)

South Dakota & Missouri - Indicated that the decision on the utility of the
mapping was made when the surveys were placed in code 107. There is no need
to re-evaluate these acres again.
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Iowa - There is still confusion on the requirements for minimum
documentation needed to call surveys code 184 in old conservation surveys
and in non-progressive soils surveys.

Wisconsin - If code 107 is dropped, Wisconsin will loose 3 million acres.

Cartographic procedures - Joe Casey

Mr. Casey's comments are mostly in response to earlier discussions. He
shared his time with Jerry Gocowski, head of Cartographic.

1. There is need for only one color check.

2. Cartographic Unit uses the drainage as an indication to the quality
of the transfer job.

3. There is a vast impI-ovenlent in the quality of materials coming to the
cartographic unit.

4. Soils men need to direct the transfer operation. Draftsmenship doesn't
need to be expert, just legible.

5. Placement of l~ines should be with accuracy to show pattern of soils not
just to accomplish pretty draftsmanship.

Jerry Gocowski commented on the ERTS program and pointed out that in
1969 an ERTS  re.sources committee was appointed and Orvedahl and Gocowski of
SCS were appointed on this committee from the Department of the USDA. A
memorandum is now being drafted on the background of this program and will
include these projects and objectives which are involved,

ADJOURNED

Robert Turner and Louie Buller, Recorders
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Chairman, 0. W. Bfdrrcll,  presidin8:

The meeting beEan at 8:OO a.m., was recessed at noon and reconvened at
7:30 p.m.

Minutes of the April 21, 1971 meeting were corrected by adding the name
of F. D. Hole, IXsconsin, to the list s 7 participants and approved.

Report of Administrative Advisor, R. R. Davis:

1. The North Central Experiment Station Directors approved the NC-109 project
to June 30, 1976.

2. NCT-103 prepared a proposal, “Utilization and Disposal of Municipal,
Industrial, and Agricultural Processing Wastes on Agricultural Land.”
The project has been approved. (Now  approved by CSRS as NC-118.)
Dr. R. W. Kleis, Nebraska, is the administrative advisor.

3. ‘IhcRegional  Planning and Coordinating committee is responsible for
developing the lonp,-range  planning of research by experiment stations
and the U.S. Department of Agriculture. It is composed of four experiment
station directors, four USDA administrators (ARS, CRS, ERS, and FS), and
several representatives from other academic areas and industry. he com-
mittee will study research activities in universities, government, and
industry and make recommendations for future plans. There are six
program groups: Natural Resources (includine soils); Forestry; Crops;
Animals; People, Communities and Institutions; and Competition, bade,
Prices and Income.

4 . ‘ihe Federal Executive budget called for an increase of $3.79 million in
Hatch funds, but as of the meeting the bill had not been acted on by
Congress. ‘ihis increase about keeps up with inflation.

5. W-98, Nutrient Enrichment of Waters, is very active and has met jointly
with NCR-12, Irrigation and Drainage, and is assisting that group with
chemical methods for analyzing water for quality.

6. North Central Experiment Station Directors had required an annual report
from NCR committees, but now require only that the minutes of their meet-
ings be sent to the Directors. (About 85 copies should be furnished for
Davis and he will make the proper distribution.)

Report of SCS Representative, J. E. McClelland:

He reported on the meaning of the status of soil series. If a series
is on the inactive list the name will not be used for another soil without
first consulting the state, but the classification of the series will not be
l isted. If states xrish to maintain an inactive series, it should be updated
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i- sets of single purpose interpretation maps for the region, (3) doter-mine the
composition of important mlpping  units of the region by roil eeriea  and other
categorial levels.

A motion was passed that NCR-3 continue to meet annually and that its
meetings be held in conjunction with, bJt separately from, the meetings of
the North Central Regional Technic.-.1  Work Planning Conference or NC Comittees
related to 
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Each state representative briefly reviewed the situation in his state
relative to planning the survey and the participation of the stations in i t .
The activities and programs of the individual state verisd widely. In general
there wan good cooperation between the station8 and the SC9 soil acientiata
in the field and in the state office. There apparently wa* poorer cooperation
between the stations and the SCS state administration  (other than soil scientista)
Many of the university people working with the soil survey are becoming more
involved in teaching or administration and therefore have less time available
for participation in field activities of the soil survey program. Except in
the atetea in which the experiment stations have access  to state or county
cost-sharing funds, the number of graduate aseistantships  assigned to soil
survey and foil genesis and classification research is decreasing.

Davis suggested, and the group concurred, that this type of questioning
be done on a more formal basis for the next meeting.

National Technical llork Plennirut  Conference. Charleston. South Carolina,
January 22-26. 1973:

Cmwdt and Franzmeier,  with Whiteside as alternate, were elected to
represent NCR-3.

S o i l  Survev Noriaons:

Encourage field soil scientists to submit articles.

(hannes  in SCS Soil Survey Administration:

During the last few year-a  several of the positions of administration
in the SCS Soil Survey have been filled by new men and in the next few years
several others will change hands. This period of change In personnel is a
logical time to make changes in administrative procedures if they are necessary.
If NCR-3 members have suggestions for such changes, they should be directed
to the Principal Correlator of the Midwest Regional Technical Service Center.

Meeting adjourned, 9:20  p.m.

D. P. Franameier
Secretary
Hay 24, 1972
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PLANNING CONFERENCE OF TBE ooOPRRATIVR  SOIL SURVEY

Rapid City, South Dakota

April 17-21, 1972

Report of Committee 1, Engineering Application
and Interpretation of Soil Surveys

The National Committee asked the regional committees to study and sake
recommendations for the following items:

1. Submit revisions thought to be needed in the revised “Guide for
Engineering Uses of Soils.”

2. Develop and test new interpretations not previously covered.

3, Develop an outline for a “Handbook of Soil Survey Interpretations.”

4. Deal with the problem of refining the estimates we make of
engineering properties including permeability, corrosion, allow-
able soil pressure, subsidence, landslides, dispersions, or any
other property.

This report is a consolidation of comments received from members of the
North Central Region Committee and discussed at the workshop.

1. The committee submits the following recommendations for Incorporation
i,n the “Guide for Interpreting Engineering Uses of Soils.”

(4

0-O

That the charts showing laboratory criteria, field identification
procedures, relative properties, and relat ive  character is t ics
related to the Unified Soil Classification be Included in the
appendix. These are given as figures 8-2(a), 8-2(b),  S-~(C),
8-2(d),  8-2(e), and 8-2(f) In Chapter 8 of the manual for Basic
Soil Mechanics (Course SM-10) dated January 1966 (Rev. 8/69).

That a footnote be added to the unified soil group item in the
guide for rating soils for dwellings on page 31 saying, “Applies
to layers at and below the depth of the foundation,” Also add
footnote to BL and CL in the “moderate” column that says,
“Upgrade to slight if shrink-swell potential is low.”
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2. We suggest the following interpretation guide be developed and
tested.

(a) That a guide be prepared to use in interpreting soils as to
their limitations for golf course fairways, Add the rating
guide to the "Handbook of Soil Survey Interpretations," or
as a supplement to or a part of a revised Soils Memorandum-69.
Attached to this report is a guide modified from one that
was used to coordinate this interpretation for soils in
MLRA's 95, 105, 108, 110, 111, 114, and 115.

3. The committee proposes the outline attached to this report for a
"Handbook of Soil Survey Interpretations."

4. We received a meager response to the item dealing with the refining
of estimates of engineering properties.

(a) Use of permeability terminology is over generalized frequently.
This has been noticed in septic tank filter field interpre-
tations where the permeability at and below the filter field
may be either faster or slower than that commonly given for
the solum of the soil series. In footnote #l on page 23 of
the new guide, we are cautioned about this.

(b) There is a need for improved guidelines and tests for dispersion.
The geologists and engineers in Illinois have experienced poor
correlation between field tests and tests performed at the soil
mechanics laboratory. The crumb test in particular has not been
successful.
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It is recommended:

1 . The committee be continued.

2. That the committee concentrate on the refinement of estimates
WC make of engineering properties, specifically:

(a)

(b)

(cl

Cd)

Develop classes for dispersion,

Develop terms to express "Soil Erodibility  Potential" for
major horizons.

Consider a firmer quantitative designation for organic
soils in engineering classifications. Coordinate with
Committee 3, Organic Soils.

Maintain a continuous liaison between engineers and soil
scientists.

It is moved that this report and its attachments bc submitted in its
entirety as the worth Central Region's recommendations to the National
Committee.

Committee Membersl_-_--__-_

Francis A. Bahr
Donald L. Bannister*
Marvin T, Beatty
0. W. Bidwell*
Rex I.. Carey*
Joseph F, Cummins
Rey S, Dcckcr
Guy A. Earls
R. W. Eiklcberry
J. A. Elder
Robert E. Fox
R. B. Grossman*
George F. Hall
Lacy I. Harmon*
Rodney Harncr*
John D. Highland
Richard K. Jackson

Richard B. Jones*
Lloyd JOOS
Robert Jordan
Herbert L. Kollmorgen*
James H. Lee*
Donald E, McCormack+
Ralph 1.. Meeker
William R. Oschwald
Robert E. Radeke*
William Roybold+
Richard R. Rust*
George M. Schafer
Ivan F. Schneider
Maynard Scilley*
Miles W. Smalley*
Robert I. Turner*
Fred C. Westin*
Earl E. VOSS, Chairman*

*Workshop 
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Zn eva1uat1ng soils for "se in golf courses, consider only those features  of the
soil that infl~uence their use for fairways. Greens, traps, hazwds, and tees are
man-made, generally from disturbed, transported soil material. For best use, fair-
ways should be well drained and firm, be free of flooding during "se periods, have

GGLF COURSE FAIRWAYS

good trafficability, contain  a minimum of coarse fragments or stones and have slopes
that are not too steep, They should be capable of supporting a good turf. Loamy
soils are best, but coarser textured soi1.s ssrve equally well if irrigated. very
poorly drained mineral and organic soils have severe limitations but they may be
used for pond sites to provide esthetic values or water for turf maintenance. Sandy
soils likewise may be designed for hazards or used 8s a source of sand.

gems Affecting Use

Depth to water table

Soil drainage class

Permeability in upper
24 to 30 inches

Surface stoniness Z/

Surface rockiness q

Flooding

l-__.-l_-___l-ll_-

Surface texture

----_1_

Slopes

_._I

DI

Slight

Below 20" during
season of "se

Somewhat exces-
sively drained,
well drained,
and moderately
well drained
Rapid, moderately
rapid, moderate

0

0

None during
season of "se

-_ -

61, fS1, vfsl,
1, sil

0 to 7 pet
+ 2pct

‘ee of Limitation--

Moderate -.__-
During season
of use may be
above 20" for
short periods

Excessively
drained and
somewhat poorly
drained

__--
Very rapid,
nloderately slow

-
0
--I_
May flood 1 or
2 times for
short periods
during season
of use---1__--
cl, scl, Sl~Cl)
Is, and s
other than
&ooooe sand ,__

7 to 12 pet
2 2 Pet
_ll_ll_.-_

-_

-I-
.._...

-_._

- .~.
__.

Sl?Vt?re-.--

Above 20" and
often near the
surface during
_season Of use

Poorly drained 1/
and very poorly
drained soils

Slow, very slow

2, 3, 4, 5

1, 2, 3, 4, 5

Floods more than
2 times during
season of use

_-.---__-
Loose sand, SC,
sic, c, and
textures with
coarse fragments- - -
Gr'eater than
12 pet

!_/ Upgrade poorly drained sojls to moderate when large areas are artifically drained
and other features are not limiting.

v See definitions in Soil Survey manual, pp. 217-221.
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Usefulness of  Soil  Families in Terms  of Making Meaningful Interpretations

Since our system of soil taxonomy is desip,ned  so that we may make statements
pertaininp.  to  interpretat ions  at  a l l  l eve ls  o f  the  system,  it f o l l o w s  t h a t
we can make meaningful interpretations at the family level. A l l  statements
made  for  categories  above the soil  family can be collectively made for all
so i l s  at  the  fami ly  leve l . The  spec i f i c i ty  o f  interpretat ions  are  deter -
mined to a large extent by the degree to which the soil  properties are
expressed  in  the  critcrja of the taxon used . Nore precise statements can
be made at the family level than at those levels above. Each higher level
merits more general  and less precise statements.

Soil families do not provide all  the criteria needed and phases of  families
must be used. F o r  e x a m p l e  - slope of  soil ,  bedrock at 20 to 40 inches,
bedrock at 40 to 60 inches, and character  o f  under ly ing  mater ia l  ( t i l l
witch  high bulk densities wrsus loamy al luvium, e t c . )  a l l  sj.gnifi~cantly
af feet  agriculturnl  arId “o”-a~:ricultural  uses. \Jhen  n “umber o f  s e r i e s
twlo”~ to  the f a m i l y ,  phases cn” b e  used to  croup. Phases o f  famili~es
t,rc more precise than the soil  fami~ly.

There are and will be intcrprctntions necdcd that cannot and should not be
made at the family I~eveL. Y i e l d  diffrrenccn  that arc chr r e s u l t  o f  s l o p e s ,
eros ion , s a l i n i t y ,  e t c .  are rx:,mpl~e:>.
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Where and How Have Family Groupings (or phases of families) Been  Used?

Committee members responding to this question indicate that at this time
little use has been made of  interpretations at this level. Most attempts
have been in regard to soil  family and crop yield relationships. Poss ib ly
the  lack  o f  acceptance  o f  fami ly - interpret ive  re lat ionships  i s  due  to  the
fact that most people evaluate the effectiveness of  the family for inter-
pretations by using statements more precise than can be made at the family
l e v e l .

To date, re lat ionships  betxcen i n t e r p r e t a t i o n s and so i l  fami l ies  have  not
been f u l l y  tested. This is l ikely due to the fact that much of the work
to date has involved crop yields. This  in  a l l  l ike l ihood  i s  not  n f a i r
tl?st  . Yields for s imi lar  mapping  units in adjoining surveys are rarely
cornpat  ible. C e r t a i n l y  yield  data for  so i l s of a family would hardly be
expected  to  be  s imi lar  on  3 reg ional  hosis - nnd would be impossible  on
inter-regional~  sltuationu. Some interpretati,onc  are nearly impossible to
rclare sat is factor i ly  no  matter  what I.evel. of  the system is used. Others,
such as  engineering  interpretiltions, are reasonably constant - s tatements
a r e  u s u a l l y  a p p l i c a b l e  at all leve ls .

Efforts should he directed towards faml ly - interpretat ion  re lat ionships
other than yields. T h e  rclntionship  betveen 601.1 f a m i l i e s  and cngi,neering
interpretat ions  should  hc w,aluntc+d. It \r”uld seem that many of the state-
ments we make ahout limit.ntj~ons o f  s o i l s  f o r  s e p t i c  t a n k  fjlter f i e l d s ,
srwage lagoone,  drE?llsn~s) s a n i t a r y  landfllls,  etc. ,  may he just as v a l i d
at the f a m i l y  IC!:vCl  a. they nrc 3t the scrjes l e v e l . Since s o i l  f a m i l i e s
have not hem uccd 

 nknowm
( )Tj
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q
10.8000031 06 49 281.0399932 356.1600037 cm
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2. Soils formed in ti l l  having II and C horizons  with high b u l k
density are grouped with soils formed in loess UI l o a m y
alluvium having lower bulk density II and C horizons.

3. In  .5ome  f i n e  f a m i l i e s , the clay range of 35 to 60 percent
in  the  contro l  sect ion  i s  a  problem in  maklng inter-
pretat ions .

4 . Problems with soils formed in two materials which do not
q u a l i f y  f o r  c o n t r a s t i n g  textules (fl.ne-silty  over fine-
loamy).

5. S o m e  fbmilics  conta in  c layey  I’aleosols low in fertil ity
which differ considerably from other series in the same
family .

6. Separations are often needed between series within a family because
of  lnndscnpe  p o s i t i o n . Some sites receive water whil,e  others dis-
charge water. Some a re  subject  to  f l ood ing  and others  are  not .

Many of  the problems could be overcome by defining more criteria at the
fami ly  leve l . A d d i t i o n a l  f a m i l i e s  s u c h  a s  tine-silry over twine-loamy, and
f ine - loamy (etc . )  over  l i th ic  or  paralithlc  could  be  used . We may, however,
be opening the door to crent.inp, exiessi~vc “numbcrr;” which defeats the
p u r p o s e  o f  clnssifjcatio”  nt rhe fami ly  lovcl..

The other alternative is r” make interpretations at the phase level of
f a m i l i e s . These may be sl~opc  phases or any other  phase  which  i s  s igni f i cant
to use and manngcment. For exnmple,  n family hns two series as members :
one w i t h  b e d r o c k  wi.thin 7.0 to  40 1”chco and t.he other wtth hcdrock between
41) t o  60 1ncl1cr:. lIltI nnlv tuo serte:: I ”  ttrc family, rnf:ll i n  n ?:(.“?c,
p e r f o r m s  as n phase of  the fnml1.y. When a “umbcr  o f  scrlcs hcI~on>:  t o  t h e
fami ly ,  phases  C R” be used to xr~up.

Validity of  Series Within  Famil ies

All committee members agree that continued attention should be given to
test ing  o f  the  valtdity  o f  ser ies  with in  fami l ies . Large numbers of series
in some fami l ies  do  not  hovcvcr “ e c e ssarily quest ion  the  design of the family
or  adequacy  o f  the ser ies . Some famtllcn,  by rlecessity, crlll he composed
of numerous soil series. The  1orp.c number of series in some families  in
t h e  Mollisol  and Alfisol.  o r d e r s  i n  t h e  mcsic  xone 18 an rxnmpl~e. This  i s
n g e n e r a l  area o f  l~“tensi.“e ngricul ture r,se; t.hus the soi 1. ~:llrveyr;  made
intend to define the ser1cn with narrower l~imits.

The use of  additional family criteria wo”Id  improve the ystem aendreducne the 

seies in somel famiiess.T h e  u s e  o f b e d r o c k ; wit in  40  inches   o f  thesurfacneasl  family  
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Entisols, Inceptisols, Mollisols and Histosols appears desirable and
reasonable. This would be equivalent to considering bedrock as con-
trasting material within depths of 40 inches in these orders. This
separation would improve interpretations for agriculture and engineering
purposes. Recommendations for recognition of moderately shallow phases
when lithic or paralithic materials occur between depths of 20 and 40
inches have been made in the past.

Testing of the validity of series within a family is a continuous process
and with time more comprehensive data will be obtafned to test, to improve
and to add to criteria now used. Duplicating series do in all probability
exist in large families, but in time, through proper choice during the
correlation process, many of the duplicate series will be eliminated.
Periodic review via A.D.P. information and the use of A.D.P. to refine
families is recommended.

In line with the above discussion, the following recommendations are
submitted:

1.

2.

3.

4.

Studies should be made to determine the level or levels of
the classification system that can be used in making meaning-
ful interpretations. These should include all of the higher
levels of the system as well as possibilities of grouping taxa
for specific interpretation purposes. These studies should
include both "engineering" properties as well as "soil-plant"
properties. The level selected would depend on the inter-
pretation made.

A detailed discussion of the philosophy of family separations
should be prepared.

Automatic data processing information should be used to refine
families and to evaluate soil family-interpretation relationships.

Recognition at the family level of lithic or paralithic materials
occurring between depths of 20 and 40 inches.
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SOIL MORPHOLOGY AND FAMILY CRITERIA

The attached charts prepared by Dr. Riecken Illustrate some of the problems
encountered in soil family-interpretation relationships.

This study involved the “Mahaske” family of which there are 20 members.

Chart 1 is a plot of corn yields versus slope. In A slope, yields are
from 70 to 140 bushels per acre. Chart 2 shows the range in corn yields.
Not all yields (as 3 erosion) are shown. Chart 3 shows capability range.
Pcrmeablllty  ranges are in Chart 4 by B and C horizons. Shrink-swell
ranges are in Chart 5, also by B and C horizons.

It appears that for the Mahaska  family there is least “scatter” of the
series by some “cngineerirq”  properties (shrink-swell In Chart 5, for
example). In all probability L.L. and P.I. values would also have a
somewhat lower scatter. In contrast, corn yield estimates have a much
rrldcr scatter.

As stated by Dr. Riecken, “It seems that soil-plant ‘properties’ are much
more sensitive than ‘enp,incerfng’  properties. And we may need narrower
classes if we are stressing plant behavior systems than if we stress
engineering properties. It may well be that the two objectives are not
compatible.”
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AQUIC ARGIUDOLLS - FINE, MONR?ORILLONITIC,  M E S I C
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AQUIC ARGIUDOLLS - FINS, MONTMORILLONITIC, MESIC

Series
C a p a b i l i t y  C l a s s

I I I I I 1 IV V VI V I I
E w E w E E

hdair X

Chase X

1)0x i e X X

Fl~I%lgall X
___--~-..__ _~ _ _

Grundy

K e l l e r
_ ~. _-.___

lagonda

Tamoni

EIncksburS

Mnhnska

X X

X X

X

X X

X

X X

X X

El3 lvcrn

Mayberry

Pawnee

Rutland

X

X

X X

X

X

X

X

X

X X

X X

X

Sl2ymour

Shorewood

Tina

X X X

X

l
hylnore X X X



AQUIC ARGIUDOLLS - FINE, MONTMORILLONITIC, MESIC

P e r m e a b i l i t y  ( i n c h e s  p e r  h o u r )
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AQUIC ARGIUDOLLS - FINE, MONTMORILLONITIC, KESIC

Shrink-Swell

Series L M M-H H
R P ll P " F 0 P

Adair X

Chase

Doxie x x

I:lenagan X X

Grtlenr:on

Crundy

IpEWa X

Keller
_

Lagonda

Lamoni

_440 0 1 285.12 485(Lamoni)Tj
ET
q
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22.320000061 364.5799959cm
BI
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AQUIC ARGIUDOLLS - FINE, MONIMORILLONITIC, MESIC

Range in Slope

Series O-2 2-5 5-9 9-14 14-18 20+

Adair X X

Chase X X

Doxir X X X

FlaIlagRIl X X
-__-____

Grcellton X X

Grundy X X

1pnva X X

Kcllcr

Laeonda X X

larnoni X

N;,ck!;l,llrR X X

Mnhnska X X

MZllVl?r!J X

Mayberry X X

Pawnee X X X

Rutland

X

X

X

X X

X

X

-~~.__.._._
SepOUr X X

Shorewood X X X X X

l‘ina X

Icymore X X X
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PRORLEMS RELATIVE TO SOIL MORPHOLOGY

AND SOIL FAMILY CRITERIA

Committee members were asked to report on specific problems relative to
soil morphology and soil family criteria within their respective states.
Time did not permit discussion at the conference of these problems. A
number of common problems however were reviewed in the discussion on
soil family-interpretation relationships. comments from committee
members who replied follow.



MICHIGAN STATE UNIVERSITY East Lansing, Michigan  48923

a Department of Crop and Soil Scioncce - 101 Soil Science Buildine
-

April 7, 1912

TO: Committee 2
Horth Central Regional I!ork Plannine Conference

Conclusions from a study of families of soils represented in Michigan.

(1) Tbc number of families is apparently larger than necessary for a most
prncticnl  Croupinp,  hctwccn  the scries and the subqroups. This is
pnrticulnrly  noted in the 1orCe  number of mono-oerics families (e.g.; Alfieole,
17 of 41 fomilico;  I?ntisols,  G of 3.6; ~!&~iU~~,  17 of 27; znceptisols.  14 of
25; l!ol.lioolo, 6 of 22; nnd Spodoool.a,,23 of 39) in the sstisols_.  Incept i so l s
on6 Spodoeoln.-1--.-

(2) In spite of tbio large number of families thcrc is considerable heterogeneity
jn m.ny for common m~nnCcment  practices and responses to management; because
of bedrock rrlthin 20-4c)“, coarac-loamy over sandy  control oections, thin sola.
(Thin  nrgillic horj.aDn ooilo, nay < 10” and within 20” of t.he surface, need to
cono!Jcr nom  than this horizon in the control ocction!) stratified materials,
ovcrZlo~ hxard on4 gravc1.l.y  or cobbly pbrrsco of mineral soils. MakinS these
rxlhdivisions incrcaoco  the families or sub-fnmilico  f u r t h e r .

(3) G~~w~nxs  of fnmilicc~ or their oubdfvialons  ~111  o b v i o u s l y  h e  n e e d e d  f o r__ _.^ ~. _.__-l___“_-
pr:\?tlcs~L  purpoxo. !kro  LITP. OCEO-  proposed cxnmploo: (slope phasco  of these
\~.i?l.  commonly bc needed for rcoplando).

(b)

(cl

(11)

Hiotlnolo  - euic nnd dysic fnmilios  without and with c l a y e y .
loamy, marl, o r  nnnd oubntrnto.

Gravelly, cobbly or stony phases of mineral soils not subject to
overfJ.0,~.

Entioolo  and Inccptiools - Overflow phases of mineral soils of
sandy, coarse-l.oany  on3 flnc-loamy  fomiliea in neric p l u s  aquic
sub~roup3.

ncdrock at 2+40”  An sandy, lonmy, and clayey mineral soils or
orp,3nlc  soil.3 .md bedrock et < 20" in orconic coils; mineral soils
of nquic aub$rouy, nquic grent rroups or nquic suborders; nnd better
drnl.ncd  noi.J.o.

:lopc I can do more on thio next week.

E. P. Whiteside



PROBLEMS IN ILLINOIS RELATIVE TO SOIL MORPHOLOGY

AND SOIL FAMILY CRITERIA

George 0. Walker

1. We need more definite criteria for properties in lower sola  from 40
to 60 inch depths. Can B3 horizons be considered on equal par with
diagnostic horizons at these depths when a different parent material
exists in which these horizons are formed?

2. Could we agree to split families for various depths to bedrock, gravel,
sand, etc? If so, what criteria should we use?

3. Landscape positions have been discussed a great  deal. How do other soil
scientists feel about using landscape on a par with other differentiating
properties?

4. Can sufficient interpretations be made to reflect underlying material
when we confine the control section to 10 to 40 inch depths? Should we
use a control section to 60 inches7

5. Should we have a review of the definitions or difficulties in identifying
diagnostic horizons? Are the present symbols sufficient to designate
fragipans, nrgillic horizons, buried horizons, the use of t, b, and g,
etc? Should the little 8 be shown on C horizons? Should a description
contain an A3 with a Rl or should they be written with one or the other
ond can soil scientists be consistent in describing.  or designating these?
ilow will a soil scientist dfstlnguish  between what some call a weak A2
nnd A3 in our Udolls? Where does a B3 horizon stop and a C horizon
start? Should n C horizon he so destp.notcd  if it hnn ‘any structure?
Can we have better p,uidelines  for cnmhic horizons? llow can we use n
g horizon without it being, camhic?

6. Should we as soil scientists be making more use of the chemistry of soils?
We use reaction and depth to carbonates quite often, but shouldn't we be
using phosphorous and potassium also?



PRORLEMS  IN INDIANA RELATIVE TO SOIL EIORPIIOLOCY

AND SOlI.  FAMILY CRITEKIA

Ray nideriksen

1.

2.

3.

4.

5.

. ._
I,ct1"1tfon of a cambic horizon.

Tonguing in Ochraqualfs.
There is no provision to intergrade  a soil with ""mer<>"s  skeletnns,  but
lack the dimensions  for tonguing, to &x~sic for the Ochraqualls. There
seems to he a wide range in skeletan  evidence between Typic Ochrnqualfs
and Typic Gl”s:;aqualfn. ( i . e .  Clcrmont  xriee).

Soi l s  
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the upper 10 inches of the soil must concain  1.5% organic carbon
and contain organic coatings of 3.5 value or darker when moist and
chromas of 3.5 or less when moist.

6. Wetness versus subgroups.
After seeing a number of series considered to be moderately well and
somewhat poorly drained in Indiana, 1 see  l i t t le  reason  to  cont inue
having  d i f ferent  modi f iers  for  subgroups  for  the  Mollisols versus
the Alfisols. Typic  Argiudoll  versus Aquic Ilapludalf  - m o d e r a t e l y
well .  drained Aquic Arp,iudolls  versus Aeric  Ochraqualf  - somewhat
poorly drained.

Family Criteria.
1 .

2.

3.

So i l s  wi th  two-stor ied  pro f i les  but  not  contrast ing  texture .

For engineering interpretations it  would be useful to separate,  at the
fami ly  leve l , soils  that have developed in loess over high bulk density
t i l l ,  loess over s t r a t i f i e d  a l l u v i u m ,  e t c .  i . e .  f i n e - s i l t y  o v e r  f i n e -
loamy.

Soils with hard bedrock at 20 to 40 inch depth.
It rwuld he more useful to IIS i f  so i l s  under la in  by  bedrock  at  20 to 40”
were separated at the family level from those greater than 40” to bedrock.
IJe do  not ’ l ike  to  have  these  so i l s  in  Typic .

Sloping,  f a m i l i e s .
I think it would be desirable  to recognize families which are sloping
versus those that are not. However, th is  would  probably  sp l i t  ser ies
as we now use them unless we defined the family as sloping  for the
predominant situation rather than a full  range  of  slopes. We might
consider permitting a series to f it  a sloping family eve”  t h o u g h
mapping units of A, n, nnd C slope are reCoF,“ized.
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PROBLEMS IN IOWA RELATIVE TO SOIL MORPHOLOGY

AND SOIL FAMILY CRITERIA

Charles Fisher

Dr. Fenton of Iowa State University, in his work on one of the subcommittees
dealing with taxadjuncts, went through the correlations of 11 Iowa counties
correl~ated  between  1966 and 1971. He listed those series in which all  or
part  was classified as a taxadjunct and the feature which caused it  to be
so c l a s s i f i e d . There were 73 taxadjuncts. It seemed worthwhile to take a
look at his work to see what characteristics were involved most often.

Small  acreage was a factor involved in some decisions to correlate the
tnxnrl.j~lncts. Also, some involved only parts of  or scmw areas of a part.ic-
ul~nr scrics. nut by and large, I don’t  think looking at the w h o l e  i s  m i s -
l e a d i n g . Here is  how an accounting of the offending characteristics looks:

1. blollic e p i p e d o n  t o o  t h i n  - 2 0 . Most were severely eroded phases of
?lollisols, but a few were Mollic subgroups  o f  Al f i so ls .

2. ~.owcr  chrcma  in A horizon than range of  series or other problems such
as low-cbroma  mottling higher in the profile than allowed in the series
- 10.

? . Soil react ion  outs ide  range  o f  ser ies  - 12 .

(& . llil:lwr  percentage of  sand than allowed in series range, or problems
with pcrccnt o f  v a r i o u s  f r a c t i o n s  - 7 .

5 . I.CSS  c lay  than de f ined  range  o f  the  ser ies  - 5.

6 . l.nck o f  a r g i l l i c  h o r i z o n  - 6 .

7. Lack o f  c o n t r a s t i n g  t e x t u r e s  - 3.

6. ~cbers where  some textural  characteristics’had  caused the soil  to be
outs ide  the  range  - 6.

9. Ocher miscellaneous causes involved thickness of  solum, depth to
bedrock, and available phosphorus curve.

TC I 11nvc interpreted  and counted  correct ly ,  8  o f  the  taxadiuncts  invo lved
cws::in{: family-boundaries. All were
i,nvolvr~d  f ine - loamy vs .  coarse - loamy,
Inck o f s trongly  contrast ing  textures

_ .
related to the textural classes and
f i n e - s i l t y  v s .  c o a r s e - s i l t y ,  o r
for those requiring them.
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PROBLEMS IN WISCONSIN RELATIVE TO SOlL MORPHOLOGY

AND SOIL FAMILY CRITERIA

A .  J .  Kllngelhoets

Perhaps  our  s ing le  b iggest  problem is simply lack of sufficient laboratory
data to support decision making. This  i s  espec ia l ly  t rue  o f  so i l  areas  in
the  State  where  only  scat tered  or  l imited  acreage has been c lass i f ied .

A major problem is the classification of  frap,ipans. We are stil l  waiting
for  bet ter  guide l ines  as  to  what  const i tutes  a97.12 6024ü�ñ<tTf
��������•€�à�x�>��ñ< �ð�13
i to what co4 Tion 31 
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l PROBLEMS IN NEBRASKA RELATIVE TO SOIL MORPHOLOGY

AND SOIL FAMILY CRITERIA

J .  R .  C u l v e r

T h e  p r e s e n t  c r i t e r i a  d o  n o t  c l e a r l y  d i f f e r e n t i a t e  s o m e  s o i l s  In T y p i c
H a p u d o l l s  f r o m  t h e  Udic H a p l u s t o l l s ; i . e . ,  N a p i e r  vers”s Alcester,  M o o d y
versus Galva,  e t c .

PROBLEMS IN NORTH DAKOTA RELATIVE TO SOIL MORPHOLOGY

AND SOIL FAMILY CRITERIA

M a j o r  p r o b l e m s  i n  N o r t h  D a k o t a  r e l a t e  t o  t h e  c l a s s i f i c a t i o n  o f  C a l c i a q u o l l s .
C o n s i d e r a t i o n  o f  c l a y - s i z e  c a r b o n a t e s  a s  s i l t - s i z e  p a r t i c l e s  c a u s e s  a  s h i f t
i n  f a m i l y  p a r t i c l e - s i z e  clnss i n  m a n y  o f  t h e s e  s o i l s .

Sirlce th i s  sub je c t  i s  d i s cussed  a t  lerrgth b y  S u b c o m m i t t e e  7 b  o f  t h e  C o m m i t t e e
o n  S o i l  C o r r e l a t i o n  a n d  C l a s s i f i c a t i o n ,  i t  i~5  n o t  r e p e a t e d  h e r e , Data from
N o r t h  D a k o t a  has been submictcd  t o  t h a t  c o m m i t t e e  f o r  c o n s i d e r a t i o n .

PROBLEMS IN MlSSOURI RELATIVE TO SOIL MORPHOLOGY

AND S O I L  FAMlLY  CRITEKIA

F r e d e r i c k  L .  G i l b e r t

T h e  s p e c i f i c  p r o b l e m  encountcrcd  in Mtssouri p e r t a i n i n g  t o  s o i l  m o r p h o l o g y
a n d  soil f a m i l y  criteria roletcs to nnsSK,nment  o f  h o r i z o n  d e s i g n a t i o n s  i n
t h e  u p p e r  part o f  s u b s o i l s . Thts problcn,  is most a p p a r e n t  i n  making  d e c i s i o n s
a b o u t  t h e  acsi!+ments  of  the wbscript “t” t o  t h e  u p p e r  trnnsitional  p a r t  o f
t h e  s u b s o i l . \,Je  h a v e  a d v a n c e d  3s 3 croup,  s o m e w h a t , to a mutual  u n d e r s t a n d i n g
o f  w h e r e  argillic  h o r i z o n s  beein. T h e  a p p l i c a t i o n  o f  t h i s  k n o w l e d g e  i s ,
h o w e v e r , more erratic. niffercnt  p o i n t s  o f  vicv e x i s t  a s  t o  t h e  assifinments
o f  t h e  subscri~pt “t” d e p e n d i n g  o n  t h e  btns cq,istinB  ns t o  t h e  r e l a t i v e
w e i g h t  given  to e s t i m a t e d  p,cneclo, o r  oh.lcrved  
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The committee recommends that  the Committee on Soi l  Morphology and Family
C r i t e r i a  b e  c o n t i n u e d .

Committee Members:

M i l l e r , F.  Ted,  Chairman

A l e x a n d e r ,  J o h n  D .
B e a v e r ,  A l b e r t
Bouma,  J o h a n n e s
Bcwles,  James
Buller,  L .  L .
C a r r o l l ,  P a u l  H .
Culvar,  James P.
Dideriksen.  R a y
Fehrenbachcr ,  J .  B .
Fenton ,  T .  E .
F i s h e r ,  C h a r l e s  S .
F i s h e r ,  R i c h a r d  F .
Franzmeier,  D o n a l d  P .
G i l b e r t ,  F r e d e r i c k  L .
Guthrie,  R i c h a r d  L .
l!ole,  F r a n c i s  D .
Holmgren,  George

l

J o h n s o n ,  P a u l  R .
Klingelhoets,  A .  J .
McBee, Char l es  W.
M c C l e l l a n d ,  J o h n  E .
Omodt ,  llollls
Ray ,  Bur t
R i e c k e n ,  F .  F .
Runge, E .  C .  A .



l North Central Regio?sl Technical Fork-Planning

Conference of the National Cooperative Soil Survey

Repxt of Committee 3 - Organic Soils
April 18, 1972

The Committee on Organic Soils consisted of the foll~owing:

G. A. Lea. Chairman
Il. F. Arneman
n. II. bdter
D. I:. Buchanan
J. W. Carr, Jr.
R. S. Decker
R. S. Farnham
A. I:. Ferber

11. R. Finney
N. Holowaychuk
N. Lynn
W. McKinzie
E. \I. Neumann
A. Ritchie
H. R. Sinclair, Jr.

The first order of business for Committee 3 was to review recommendations
of the former N. C. Regional Committee, and of the National Committee on
Organic Soils, along with suggestions trade by various members of the present
Cormnittee, in order to determine what projects should be undertaken. It
was immediately apparent that there was much work to be done, and that
the Comrrittee could only do a small part of this work in the time available.
With the latter constraint in mind four goals were chosen for Committee
action as follows:

1.

2.

3.

4.

Compile a progress report on the classification of Histosols
in the N. C. Region along with a list of descriptions to date.
William McKinzie and co-workers.

Dewlope an hgricultwal  Use and Crpability Classification
Scheme for Histosols. Subcommittee consisting of h?n. McKinzie,
Chairman, R. S. Uecker, R. S. Farnham, Il. R. Finney, N. Holowaychuk,
\I. Lynn, A. Ritchie, R. Sinclair, L. Tyler, R. Dideriksen, and
T. E. Fenton. The last three members were not members of the
parent committcf but represented Illinois, Indiana, and Iowa
respectively.

Initiate development of a Forest Use and Capability Classification
Scheme for Histosols. This to be dcne by a subcommittee in
coooeration with committee 9 (Forest Soils - Steve Shetron,
Chairman). The Committee 3 subcommittee consisted of D. H. Boelter,
Chairman, H. F. Arneman,  J. P. Boyle, D. E. Buchanan, R. S. Farnham,
E. W. Neuman and C. J. Milfred.

Determine the composition of representative Histosols from the
several states in which they occw in the N. C. Region, with
particular respect to fiber content and solubility in sodium
pyrophosphate. Warren Lynn and co-workers at the USDA Lincoln
Lab in cooperation with soil scientists in several states.

57



l
Results of progress to date on the various projects described are

summrized in the attached reports.

In addition to Committee work, individual contributions and
suggestions were made. These are sunrmrized  in the Appendix to the
final report.

Recommendations of Comittee 3 are 8s follows:

1. That the Comittee be continued and its present projects
con?pletecl.

2. That the Committee continue to work closely with the National
Comittee and other Regional Committees.

3. That State and Federal soil scientists in the various states
of the North Central Region be encouraged to devote increased
effort to the study of Histosols.



Report of Nor+11 Central Organic Soils Committee - 1972

Addendum

1. Progress Report on Classification of Histosols.----.-_.-~.______

(a) Thirty five series descriptions of Histosols have been prepared in

the North Central region out of a total of 115 in the United States.

(b) Knnccota has an up-to-date toxonomic key to Histosols in that

state. About 50 pedons have been described.

(c) There is a lack of data regarding the temperature regime of

Histosols. Michigan has initiated a study. Needed data include

soil and air temperature (diurnal and by season), length of

frost-free season, beginning and ending date of frost-free

season; all in relation to temperature regimes of surrounding

mineral soils.

(d) There is a continued need to improve terminology relating to

classification of Histosols so that it is as meaningful and

consistent as possible.

(e) The same applied to investigative techniques.

(f) Not enough data is available for a meaningful evaluation of rubbed

fiber limits.

2. Agricultural Use and Capability Classification.

(a) See report for comments.

(b) Saprists appear to be rated too low in Canadian system.
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3. Forest Use and Capahility Classification.-

(a)

(b)

(c)

This appears to be an area where much research is needed, and

considering the large acreage of forested Histosols in the Lake

states, an area of research that would be very remunerative.

As good upland sites srit used up, Histosols will become increasingly

important sites for forestry and other non-farming purposes.

Influence of ground water (flow-through or stagnant; aerated or

not) needs to be considered; potential for water table manipulation

highly important.

Effects of disturbance factors e.g. road building affects species

composition; rapid lowering (or rise) of water table will cause

spruce to go out. Potential for water table manipulation important.

Q. Composition of Representative Histosols in North Central Region-?--_.

(al This study was undertaken by Dr. W. Lynn and co-workers at the

Lincoln Soil Survey Lab in cooperation with field soil scientists

in six states. The purpose of the study was to (1) compare

several properties of histic materials over a wide geographic range

in the N. C. Region using tests developed by laboratory personnel,

and (2) compare laboratory results with field estimates, Results

and recommendations are given in the attached report.



ixlilics and series of the North Central Region. State responsible for
each  series is shown along with status of description. Series having
interpretations prepared are also indicated.

(5) = Tentative Status

Fibrists__-_-
Borofibrists

Ucmic Borofibrists, euic
Brophy (MN) Yellow l-26-71 Interpretations prepared

Medifibrists
Limnic Mcdifibrists, coprogenous, euic

(T) Mctogga (MN) Init. 12-70 Interpret. prepared

Sphagnofibrists
Typic Sphagnofibrists, dysic, frigid

(T) Waskish (MN) Yellow 5-25-71 Interpret. prepared

Hemic Sphagnofibrists, dysic. frigid
(T) Lobo (MN) Yellow 5-26-71 Interpret. prepared

i!?nlists
Borohemists

Typic Borohemists, dysic
Greenwood (MI) Blue 7-16-70
Spalding (MI) Old format 4-21-60

Typic Borohemists, euic
Rifle (MI) Blue 4-17-70

Hydric Borohemists, dysic
Tahquamenon (MI) Old format l-19-40

Limnic Borohemists , coprogenous, euic
Millerville (MN) Yellow 5-13-71 Interpret. prepared

Limnic Borohemists, marly, euic
Carlos (MN) Yellow 1-28-71 Interpret. prepared

Terric Borohemists, loamy, mixed, euic
Tacoosh (MI) Blue 7-16-70

Medihemists
Typic Medihemists, euic, mesic

(T) Boots (WI) Init. 2-17-71 Interpret. prepared

Limnic Medihemists
(T) Caron (MN)

, coprogenous, 
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iiorosdprists

Typic Uorosdprists,  dysic
Loxlcy (MI) Blue 2-l-66

2

Typic Borosaprists, euic
Lupton (MI) Blue 7-16-70
Scclycville  (MN) Blue 11-19-70

Hemic Borosaprists. euic
Carbondale (MI) Blue 6-16-70

Limnic Borosaprists. marly. euic
Rondeau (MN) Blue 11-19-70

Lithic Borosaprists. euic
Chippeny (MI) Blue 7-17-70

Terric Borosaprists. sandy or sandy-skeletal, mixed, dysic
Oawson (MI) Blue 7-16-70

Terric Borosaprists, sandy or sandy-skeletal, mixed, euic
Markey (MI) Blue 4-30-70
Tawas (MI) Blue 7-17-70

Terric Borosaprists, loamy, mixed, euic
Cathro (MI) Blue 4-17-70

Medisaprists
Typic Medisaprists, euic, mesic

Carlisle MI)
I

Yellow 2-26-69
Houghton MI) Blue 7-16-70
Lena (IL) Init. 9-71 Interpret. prepared

Fluvaquentic Medisaprists, euic, mesic
Kerston (MI) Old format 11-3-58

Limnic Medisaprists, marly, euic, mesic
Edwards (MI) Yellow 5-25-71 Interpret. prepared

Limnic Medisaprists, coprogenous, euic, mesic
Muskego (WI) Blue Z-71-71 I n terpret. prepared

Terric Medisaprists, sandy or sandy-skeletal, mixed, euic, mesic
Adrian (MI) Blue 7-17-70

l

Terric Medisaprists, loamy, mixed, euic, mesic
Linwood (MI) Init. 12-23-70
Palms (MI)

Interpret.
Blue 7-17-70

Terric Medisa
Ogden (MI

p rists. clayeyold f&l:i;;;;_;;ic, mesic

Willette (MI) Old format 4-21-60

prepared
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North Central Regional Work-Planning Workshop

of the National Cooperative Soil Survey

Rapid City, South Dakota
April 17-21, 1972

Subcommittee Report - Agricultural Use and
Capability Classification of Histosbls

The subcommittee was charged with reviewing the “Organic Soil Capability
Classification for Agriculture” prepared by the Soil Science Department, Ontario
Agricultural College, University of Guelph, Canada. The committee members were
asked to comment if the Ontario classification or a modified form of the
classification would be useful in characterieing  and rating organic soils
for various uses.

The following comments represent summary of the major cements  received
from the committee members:

General Comments Received

Suitability classes and subclasses

1. Question if we need seven suitability classes

2. Some committee members questioned the need for all the suitability
subclasses

3. Members from states with small acreage of organic soils were of the
opinion that the suitability classification would be of little use
in their state

4. Modification of some of the criteria in the Canadian system could be
applied to the U. S. system and as a result would greatly improve the

present way we are grouping our organic soils for use

5. As written some criteria segmentises some of the series into as many
as 3 classes

6. Subclasses would have high importance in determining use and manage-
ment of organic soils for high value crops

7. Subclass criteria helpful in grouping soils into capability units

a. Subclasses are good criteria for characterizing organic soils

9. Revision of classes within the subclasses to apply to urban inter-
protations would be very useful

10. Question if 2 to 3 feet of organic soil underlain by sand and gravel
that is easily drained should be rated according to Canadian system.



Development Difficulty Classification
2.

1. The development difficulty rating brings into the classification
system the factor of reclamation or economics. This allows all
factors to play an equal rate in making wise decisions and not just
the morphology and physical and chemical characteristics of organic
s o i l s .

2. Recommend only 3 classes be used, namely:

1. Minor reclamation.

2. Major reclamation - large areas with no existing outlet. Soils
suitable for agriculture.

3. Serious hazard - small area with no outlet and soils unsuitable
for agriculture.

Baaed on comments from committee members and discussions with other
scientists working with organic soils I recommend the following:

(1)

(2)

(3)

A working committee representing scientists from the various
disciplines (agronomy, forestry,engineering  and soil scientists)
use the Ontario guide and prepare a draft showing how the various
soil characteristics can be used in rating organic soils for various
uses.

Furnish the national committee copies of material prepared for their
review and comment.

Recommend that the name of the system be changed from Organic Soil
Capability Classification for Agriculture to Suitability Classi-
fication of Organic Soils for Agriculture or other use specified.,
Also in place of subclasses I recommend the use of limitations or
hazards or both.

6ii%&~~c~
Subcommittee chairman



Draft for Discussion Only

Suitability Classification For Organic Soils for Agriculture

(based on “A Use Capability Classification for Organic
Soila. Dept. of Argiculture and Food” Ontario, Canada)

Assumptions

1.

2.

3.

4.

5.

6.

Class 1

The organic suitability classification is an interpretive classi-
fication designed to assess the limitation of individual organic
soils to development for and production of crops.

Good soil management, crop growing and conservation practices that
are feasible under a mechanized system of agriculture are assumed.

The soils within a suitability class are similar with respect to the
degree of limitation but not necessarily similar with respect to the
kind of limitation. The limitation subclass provides Information
on the kind of limitation or hazard and the class indicates the
intensity of the limitation. Suitability class 1 has no limitation
to crop production or to argicultural  development. Suitabil i ty
class 7 has the most severe limitations to agricultural production
and to development for agricultural purposes.

Organic soils which have been reclaimed and developed for agriculture
are classified according to any continuing limitations which may
affect the production of agricultural crops. Soils in the natural
state will be classified not only for the agriculture capability but
also will be classified according to the apparent degree of difficulty
in reclamation and development.

The location, distance to market, efficiency of transport,  financial
state of the market, farm size, sociological influences and the
skill and resources of individual operators do not constitute
criteria for suitability groupings.

Suitability groupings and suitability definitions are subject to
change as new information and methods concerning the manipulation of
organic soils become available.

Suitability Classes

Class 1 soils have no limitations which restrict their use for the
production of agricultural crops. These soils, at an intermediate (Hemic)
stage of decomposition have no drainage , topographical, salt or pH limitations
which reduce their agricultural potential. They are deep, (75 feet of organic
soil) not liable to crop damage from overflow and have a mesic  soil temoer-

l
ature or wtnmer.



Class  2

organic soils in class 2 have one limitation which resticts  their
use for agriculture in a minor sense. This limitation may cause lower crop
yields but does not pose a threat of crop loss under good management. They
are deep (7 5 feet of organic soil) have a high to medium productivity for
a wide range of crops. One of the following limitations prevents them from
being class 1 soils:

- Wood layer<3 inches thick in the upper 51 inches of the profile

- pH 4.5 - 4.0

- layer of loamy material) 2 inches and < 12 inches thick in the upper
51 inches of the profile

- mounds, hummocks, ridges, plateaus < 1 foot high or holes <l foot
deep (do not constitute a continuing limitation - used for a&sess-
ment of development difficulty)

Class 2 soils are hemic  soils with hydrologic characteristics which
do not retard drainage, create droughty conditions or lessen the likelihood
of obtaining maximum crop yields. They have no salinity or permafrost
problems and the climatecategory i or ii is suitable for a wide range of crops.

Class 3

Organic soils in this class have moderately severe limitations that
restrict the range of crops or that require special management practices.
With good management these soils have a medium to high productivity for a
fairly wide range of crops.

Their limitations to agriculture may be a combination of two of the
hazards outlined in class 2 or one of the following:

- 12 to 51 inches of profile is in an advanced stage of decomposition -
SElpric

- frigid soil temperatures, or local climate conditions pose a threat
of some minor crop damage but no crop loss

- pH of 4.5 - 3.5 or pH 7.0 - 7.5

- overflow frequent or intense enough to cause minor crop damage but
no crop loss

- 4 to 5 feet of organic soil underlain by loamy or sandy materials

- layer of coprogenous earth )2 inches thick within depths of 35 to
51 inches

- layer of soft wood > 3 inches thick; 0r layer of hardwood <2 inches
thick in the 20 inch to 51 inch depth
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- layer of sand )2 inches and ( 12 inches thick in the top 51 inches
of the profile

- minor effect by salinity

- mounds, hummocks, ridges or plateaus 1 to 2 feet high; or holes 1 to
to 2 feet deep.

Class 4

soils in class 4 have limitations which severely restrict the range of crops
or which require special development and management practices. Even with
intensive development and a high level of management the productivity of crops
wills be medium to low. Only specially-adapted crops will produce high yields.
Reclamation and management costs will be high and warranted only where high
value crops can be produced.

class 4 soils may have two or more of the limitations which characterize
class 2 and 3, or one of the fol,lowing:

- inundation or excess water occurring frequently enough to cause
moderate crop damage and the slight possibility of one crop loss
within the growing season

- organic material within depths of 12 to 63 inches of the profile is
undecomposed - Fibric

- 3 - 4 feet of organic soil underlain by loamy materials; 4 - 5 feet
organic soil underlain by clayey materials or marl; or 5 - 6 feet of
organic soil over bedrock

- frigid soil temperatures or local climate such to shorten the growing
season or cause moderate crop damage

- layer hardwood 2 inches or less in thickness in the upper 20 inches of
the profile or layer of hardwood 2 inches to 12 inches in thickness in
the 20 inch to 60 inch depth of the profile

- the presence of salts such as to reduce the yields of all crops and
severely restrict the range of crops

- permafrost below 63 inch depth and unaffected by cultivation

- mounds, hummocks, ridges or plateaus72 feet high; or eroded holes
> 2 feet deep

- layer of clayey material or marl 2 CO 12 inches thick in top 51 inches
of the pro f i l e

- coprogenous  earth) 2 inches thick within depths of 35 inches.
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l Class 5

I:lsss  5 ~~11s hr~vc such severe limitations that they are restricted to
the pi ~luct 1~ of p~r~*~u~Jal  Joragc or other specl.tJ  ly a d a p t e d  c r o p s . They may
bc improved for the productJon of these crops but it Js not feasible to undertake
large scale reclamation for the establishment of other crops where the risk of
crop loss is high and the probable productivity of the crop low. Limitations to
agricultural production might be:

- frequent inundation or excess water causing crop loss once within the
growing season

- 2 - 3 feet or organic soil underlain by loamy materials; 3 - 4 feet of
organic soil materials underlain by sandy, clayey materials or marl; or
4 - 5 feet of organic soil underlain by bedrock

- pHb7.6

- frigid or isofrigid soi l  temperatures , or local climatic conditions
causing likelihood of crop loss

- layer of hardwood)2 inches thick in upper 20 inches of the profile

- salts are so concentrated that crops will not survive. Only aalt-
tolerant nature species will thrive.

Class 6

Class 6 soils sre capable of producing only idigenous crops and improve-
ment practices are not feasible. The naturally occurring vegetation mey have
some limited agricultural use such as grazing. Limitations which may be
present and which may be so severe so as to exclude the practicality of
agricultural development are:

- excess water and overflow occurring so frequently that if crops could
be established the loss of the crop is likely two or more times within
the growing season

- 16 to 24 inches of organic soil underalin by loamy materials; 2 - 3
feet of organic soil material underlain by sandy or clayey material
or marl; or 3 - 4 feet of organic soil underlain by bedrock

- soils are so salty that the successful maintenance of any plants other
than nature salt-tolerant species is impossible

- permafrost occurs within the upper 63 inches of the profile during
the growing season.
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Class 7

Organic  soils in class 7 have no cepebility  for ngriculture. These soils
have such severe limitations that any improvement or developament  for
agriculture is impractical. Limitations may include:

- bedrock occurring in the upper 3 feet of the profile

- growing season too short or soil temperature too low for crop
production

- wood so prevalent in the profile that it excludes any possible develop-
ment for agriculture

- salt problem is so severe that no useful plants can exist

- permafrost influence is so severe so as to exclude any possible
agriculture development

- sulfur content too high for development for agriculture

- wood so prevalent in the profile that it excludes any possible
development for agriculture.

70
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Limitations for Agriculture

Climate
(Limitation C)

Class 1

Class 2

Class 3

Class 4

Class 5

Class 1

Class 2

Class 3

(More 8% (47'F.l)
M‘ZSiC Isomesic
Thermic Isothermic
Hyperthennic Isohyperthermic

Frigid (Less 8% (47'F.j)
Boreal

Frigid (Less 8% (47'F.j)

Warmer than cryic in summer

Cyric (Less 8% (47'F.j)
Frozen in some layer within control section about 2 months after
the summer solstice. Soils very cold in winter but warm up slightly
in summer, or never frozen below 5cm.

Pergellic (Less 8% (32'F.j)
Permafrost

Depth to Profile and Underlying Mineral Materials

(Limitation D)

5 feet or more of organic soil.

5 feet or more of organic soil.

4-5 of organic soil over loam or sand,

- layer sand 2-12 inches thick in the upper 51 inches of the
organic profile.

Class 4 - 3-4 feet or organic soil over loam

- 4-5 feet of organic soil over clay or marl

- 5-6 feet or organic soil over bedrock

- layer of clay or marl 2-12 inches thick in the upper 51 inches of
the organic profile.

Class 5 - 2-3 feet of organic soil over loam

- 3-4 feet of organic soil over sand, clay or marl

- 4-5 feet of organic soil over bedrock.
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Class 6 - 16-24 inches of organic soil over loam

- 2-3 feet or organic soil over sand, clay or marl

- 3-4 feet organic soil over bedrock.

Class 7 - 16-24 inches of organic soil over sand, clay or marl

- less than 3 feet of organic soil over bedrock.

Erosion

(Limitation E)
(Wind)
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Class 1 pll

C l a s s  2  pH

C l a s s  3  pH

Cl,ass  4  pH

C l a s s  5  pH

F e r t i l i t y

( L i m i t a t i o n  F)

Acid Sol 1s.,.-,

4 . 5 - 7 . 0

4 . 5 - 4 . 0

4 . 0 - 3 . 5

3 . 5

Alkal ine So_ils

pH 7 . 0 - 7 . 5

pH 7.6-8.0

pH 7.8.0

Inundation and Excess Watet

Limitat ion  I  or  W ( I  ( Inundat ion)
(W (Excess  Water )

Class 1 - no inundation or exe88  water to damage crops

Class 2 - inundat ion  or  excess  water  occurr ing  occas ional ly ,  wi th  s l ight
crop damage during the growing season

Class 3 - frequent inundation or excess water causing minor crop damage
but no crop loss

Class 4 - frequent inundation or excess water causing moderate crop damage
and s l ight  poss ib i l i ty  o f  one  crop  loss

Class 5 - frequent inundation causing crop loss once during growing season

Class 6 - very frequent inundation or excess water causing a crop loss 2 or
more times during growing season

Class 7 - yearly inundation or excess  water  prevent ing  establ ishment ,  growth
or  harvest ing  o f  agr icul tural  crops .

Permafrost

( L i m i t a t i o n  G)

Class  1  - n o  l i m i t a t i o n

Class 4 - permafrost below 5 feet from soil  surface during the growing 8eae.o”
and not interfering with crop production

Class 6 - permafrost in the upper 5 feet of  the profi le during the growing
8eason.



Wood in the Profile

(Limitation L)

Class 1 - no limitation

Class 2 - layer of

Class 3 - l a y e r  o f

- hardwood
thick in

soft wood*>3  inches thick Jon upper 51 inches

soft wood)3 inches thick in the 20 to 51 inch depth

2 inches or less in diameter or layer less than 2 inches
the 20 to 51 inch depth.

Class 4 - hardwood 2 inches or less in diameter or layer less than 2 inches
thick in upper 20 inches of the profile

Class 5 - hardwood
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Degree of Decomposition - Permeability

(Limitation P)

class 1 - hemic  soli materials in the 1 to 5 foot depth

class 3 - sapric soil materials in the 1 to 5 foot depth; or comprogenous
earth22 inches thick in the 35 to 51 inch depth of the profile

Class 4 - fibric soil material in the 1 to 5 foot depth, or coprogenous
earth ) 2 inches thick in the 12 to 35 inch depth of the profile.

Acidity

(Limitation S)

Class 1 - no limitation

Class 4 - have a sulfuric horizon that has formed as a consequence of
draining sulfidic materials (cat clays) with an upper boundary
within 20 inches of the surface.

Class 6 - have a sulfuric horizon with an upper boundary 20 to 51 inches
below the surface.

Surface Roughness

(Limitation T)

Class 1 - no limitations

Class 2 - mounds, hummocks, plateaus or ridges less than one foot in
height, or eroded holes less than one foot in depth

Class 3 - mounds, hummocks, p lateaus or ridges one or two feet in height
and eroded holes one to two feet deep

Class 4 - mounds. hummocks , plateaus or ridges greater than two feet in
height or eroded holes greater than two feet deep.
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Series Greenwood Phase__-.-_ -._-.

C l a s s i f i c a t i o n Dvsic,  Typic  Borohemists

Soi l  L imitat ion__- - -

C l i m a t e  (C)

D e p t h  (D)

Eros ion  (E)

F e r t i l i t y  ( R e a c t i o n )  (FJ

Water (I  .W)

Permafrost w

W o o d  (I,)

S a l i n i t y  (N)

Decomposition (P)

A c i d i t y  ( S u l f u r )  (S)

Surface Roughness (T)

Suitabi l i ty  Rat ing
For Agriculture

CltWS

eclaimed

2

1

NR

3

3

5

4

4w

Native
Unreclaimed

2

1

NR

3

7

Na

5

7W

Remarks

Wood 1-8”
d ia .  throughout
C.S.

71;
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Series Brighton Phase

Classification Dysic, hyperthermic Typic Medifibriste

Soil limitation

Climate (C)

Depth (D)

Erosion (E)

Fertility Reaction (F)

Water (I. W)

Permafrost (G)

Wood (L)

Salinity (N)

Decomposition (P)

Acidity (Sulphy) (S)

Surface Roughness (T)

Suitability Rating
for Argiculture

Cla

Reclaimed

1

1

1

1

1

4

4P

77

Nat ive
Unreclaime

7

7w

d Remarks

1Fibric material
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Suitability ratings of Soila for

Item affecting

Use*

Climate (C)

Depth (D)

Erosion (E)

Fertility (Reaction) (F:

water (1.W)

Permafrost (G)

Wood (I,)

Salinity (N)

Decomposition (P)

Acidity (Sulfur) (S)

Surface Roughness (T)

Degree of S

Good

1 Suitabilitt

Fair Poor

*The severity of the limitation or hazard classes would vary according to the
use for which the soil is rated. Example: A soil with 16 to 24 inches of
organic soil over clay would have a depth class of 7 for agriculture and
possibly a depth class of 1 or 2 for roads.

77
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DEVELOPHENT  DIFFICULTY CLASSIFICATION

Organic soils in the native unreclaimed state may be given a “development
difficulty rating” from one to seven. This rating is based on an estimation
of the relative degree of difficulty which may be encountered in the develop-
ment of the soil.

Class 1.
2, or 3

class 4

Class 5

Class 6

Class 7

only minor reclamation is required. Minor reclamation is
considered to be those operations which can be carried out
by a single operator and which do not require co-operation
between adjoining operators. Such operations would include
drainage, levelling Tough surfaces, removal of surface woody
layers and land clearing.

require major reclamation, but where agricultural suitability
class is 1, 2 or 3 is usually warranted. Major reclamation
is considered to be those operations which require co-operation
between adjoining operators or which nay require outside
financial assistance. Such operations could be drainage,
construction of dams or levees and correction of very low or
very high PH.

require major reclamation schemes which will be warranted only
where agricultural suitability is class 1. 2 or 3 and high
value crops can be produced.

very large reclamation projects. Seldom warranted because
the hazards are so serious that they constitute some continuing
limitation.

unlikely development warranted.



A p r i l  4, 1972

TO: Gerhard E. Lee, Organic Soi~ls Commit.tee

FROM : Don H. Roelter, Subconxnittee  Chairman

SURJECT : Prelininsry report of the Subcorxnittee on Use Capability
Classification of “Histosols” for Forestry and Related Uses.

The above committee was appointed since the last workshop to begin work
on the development of a capability classification of Mistosols  for
forestry and related uses. AJ~I.  conmittee rr.embers  were contacted by mail
to get their ideas and several responses were received.

Presumably the major use for which a capability classification is needed
is the growth of various tree species. It appears that some information
is available relative to the growth of black spruce on organic soils.
(See the attached list of references.) However, information on other
species is more limited.

Dr. Miron Heinselman  (personal conaunication)  feels that the most critical
factor relating to the growth of black spruce on an organic soil are
nutrient characteristics related to mineral influenced water. Other
characteristics such as peat decomposition, peat depth, pH, and indicator
plants can serve to identify the productivity, but only to the extent
that they are related to the mineral influence and nutrient status.
More direct measures of the mineral influence or nutrient status would
no doubt be better correlated to growth but no such comparisons have been
made that we are aware of.

Apparently the growth of northern white-cedar and tamarack are also
related to the degree of mineral influence. However, northern white-cedar
will not grow on acid sites irregardless of the nutrient status. Black
spruce can produce well on acid sites (if the nutrient status is good)
the pH requirements of tamarack are apparently intermediate. Information
for other tree species is generally unavailable.

Use capability classification for other uses such as drainage, peat
harvesting, wild rice paddies, etc. should also be considered.

It was evident from the few comments received from subco!rmittee  members
that further discussion is needed in order to rake real progress towards
the subcoamittee’s  objective.

Don H. Eoelter
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North Central Kegi~onal  Committee on Orpanic Soils - 1972

Productivity of Histosols for Timber in the Uppar Great Lakes RagionL'

._--_-----.- -__-

f!o . Vol./growth Tot. Vol.
Soil Series For‘est Type?-/ Plots annually/acre per acre

Carbondale 1. Balsam  fir, red maple,

papcr birch

2. Black spruce and

balsam fir

3. iv. White cedar (saw

10~ size)

4 . N. White cedar

5. Black ash, Am. eln,

red maple

6 . Black spruce, balsam

fir, red maple

Cathro 1. Yellow birch 2 62

ft3

2 11

5 23

4 20

1 oe

2 18

2 34

ft3

190

670

722

3,425

450

1,090

2,710

1' Personal communication, Dr. S. Shetron,Ford  Forestry Center,L'Anse,  Mich.

49946. Data from Coopwative  Soil - CFl Project; Hichigan College of

Mining and Technology, Michigan Agricultural Experiment Station, USDA Soil

Conservation Service.

1’ Pole-size stands unless indicated otherwise.





North Central Committee on Crganic Soils - 1972

Site Quality for Black Spruce as Related
1/ 2/to Type and Pepth of Organic !&posits -- -

Site Quality Soil and Site Conditions
__.__._~__~~ ~~._ _~.__ _

Good Surface horizon of fihric sphagnum < 10 cm. thick

(Site Index 40-50) and ccnsisting primarily of live growing sphagnum

mosses; low horizons moderately to well decomposed

peat (dark reddish brown to black). Total organic

deposit < 1 meter deep. Hineral influenced water

(perhaps could he identified by pH, conductivity

and/or indicator plants such as speckled alder,

red-osier  dogwood, paper birch, and grasses).

Medium Surface horizon of fibric sphagnum ranging from

(Site Index 30-40) IO-30 cm. thick. Other characteristics intermediate

between good and low site.

Low Surface horizon of fibric (poorly decomposed and

(Site Index 20-30) yellowish brown) sphagnum > 30 cm. in depth. Site

away from mineral influence (perhaps could be

identified by pH, conductivity and/or indicator

plants such es leather leaf, bog laurel, and bog

rosemary).

I' In Upper Great Lakes Region.

2' P. H. Boelter,  after W. P. Johnston (1971) and JJ. A. Per& (1971).



Comparison of Histosol Samples
Warren I,ynn and Rill McKinzie

I,obomtory personnel wished to compare Histosol samples from several
arear: by tests developed to characterize organic materials, and to
compare the laboratory results with field estimates for several
properties.

Sampling:

Field personnel were asked to collect and send to the laboratory
one-pint bulk samples and two undisturbed cores from three layers
of a Histosol pedon, plus a small sample of the most fibrous
material encountered in the pedon. Duplicates of the one-pint
samples ~lnd the "most fibrous" material were to be kept in the
field office for reference. Field personnel were asked to estimate
fiber volume (rubbed and unrubbed) mineral content, and bulk density
at the time sampl~es  were collected. (Samples f'rom North Dakota were
from a separate project.)

J,ws.tion
Kendall County, Illi~nois
Marshall County, Indiana
'Eaton County, Michigan
Anoka County,.Minnesota
Sawyer County, Wisconsin
Pembina County, North

Dakota

Anslysis:

Series
Lena
Houghton

LSL Numbers
721,051-72LO53
721,05h-72LO56

Houghton 72LO57-72LO59
Lupton 72~060-72~063
Rifle 72LO64-72LO66
Peat 72L1303-72L1308

The analysis scheme is detailed in an addendum at the end of this
report. Two dispersing techniques were applied prior to determination
of unrubbed fiber. Roth utilized one-half teaspoon of Calgon in about
&CO ml solution as a dispersant.

1) Sample mixed with egg beater, allowed to stand overnight,
and mixed again with egg beater.

2) Sampl~e shaken for several hours on a rotary shaker, allowed
to stand overnight, and shaken again for several hours.

Copies of the data and descriptions are attached at the end of this
report. The data sheets include the laboratory analyses plus visual
estimates of properties made in the field and in the laboratory.
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Comparison of H:ist.'~i;ol Ssmples--2

Data Interpretotjirns:

I~. Laboratory determinations of rubbed fiber and pyrophosphate color
arc reasonably al~igned for suborder placements.

2. I,aboratory determinatj~on of unrubbed fiber is unreasonably high
for hori~zons that havr! been air-dried in the field. Dispersion
is a problem.

3. Itiplicstion of rubbed fiber volume with the half-syringe method
was generally Z$ absol.ute or less. Visual estimates varied, but
were more often higher than the half-syringe estimates.

4. Volume and weight estimates of rubbed fiber are nearly the same.
Values should diverge as fiber content increases.

5. Volume estimates for unrubbed fiber tend to be higher than the
corresp:lnding weight esti.mates.

6. In most cases the mineral content of the fiber separates is similar
to mineral content of the whole sample. Snail shells in the
Ill~inois ssmple concentrate in the fiber separates and jncrease
the mineral content.

7 . Determination of the water content at low tensions in two pedons
showed little loss of water up to 50 cm II:!0 tension.

8. Bulk densities for the organic component (mineral component
calculated out) are from 0.09 to 0.13 g/cc, except for two air-
dried surface samples.

1~ . Ease suborder placement--fibric, hemic or sapric--on the rubbed
fiber percentage and the pyrophosphate color test.

2. Modi% pyrophosphate color requirements to include 6/l (modified
chart attached) as fibric and write rules so that:

1;'ibric : Numerical difference between value and chroma is
5 or greater. (Pyrosol index)

Sapric: Numerical difference between value and chroma is
3 or less. (Pyrosol index)

3. Retain the visual field estimate of unrubbrd fiber volume, but
drop the lab!rratory  determination. Do not use unrubbed fiber as a
criteri~~~n for suborder placement.

4 . b:xpress the fiber percents,ges on the base of the volume o,f the whole
ma.teri~al ra.ther  than on the organic volume.
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Flbric so11 materials
with rubbed fiber content
of 40 to T5 percent

‘Cop.rogenous earth)

Sapric

Numbers within boxes represent the numerical differences
between the value and the chroma.
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7,‘&- 7/L /30&

peat about

ealcar.ota

post J&out

bprasentatlrs prof*le of Qple Mome4pri~t, nntim weda, 300 feat

eat. SO fast north of tba SW cbnwr of Soa. 26. T. 162 fl., 1. 56 w.

Oal 0 to 3 in&e.. black (51 S/l) ssd blwik (ST 3/l) rubbed l d

preued; about 32 parunt fiber, abcwt 2 poremt rubbrd;

weak CIIU #rmulnr ~trwtms; -ticky: aodium  pyrophosphata
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3 t o  8 4.neb.a. dark ruldlmh brown (2.5! 3/b) aed dark

reddish bran (2.5R 314) rubbed and promad 1 smy tiru

dhtinct s-9 (5Y S/U mttlu: about 40 pc-t fibw. &out

4 paraont rubbed;  WUL Vwry  fill* granular ~tr8ctura;

newticky; l odium pyrophosphata dark yallmrlmh  brown WY9 S/4)

eo- snrll ohellm.  mineral  ccmtoat 73 poreant; violent

l ffcrvwwmcr; ~retcly l lkslina; clear omotl~  boundary.

8  t o  2 4  inchaa.  vary d a r k  gray (N 3/l) oliw army (SY C/2)

rubbed and vtusswl;  xumy medium  prominaat  red (2.5TR 416)

mvttloa; &out 36 poraoat  fiber contmt, 2 pcraeat rubbad;

xulr mmdmato  platy l tincture; amuticky:  aodium pyrophomphate

dark brovn (1OYB  3/3).  many mull l helle; slincral teatcat

69 parcmtI l ttwnR l fferrasceaca. mderately alhaline:

~adcul swzmti~  bmmdsry.

24 to SO inehu. wry dark gray (SY 4/l). and - dark may

(SY 4/l) pcoeud md rubbed; many fina distinct red

(2.W 4/6) mttloe,  about 40 pareeat tlbor. 6out 2 percent

rubbd; weak floa blocky structure;  memtieky;  sodium

pyropbaphste  dmk brow (1OTR 4/J) my mmil  ahstls.

mlnbrrl eoutuat  89 pareant:  dolamt l ff~rmaeem4,  modmr*taly

alkallu; eradual amoth bowdwy.



a3 30 t o  56 hehu, aray (ST S/l), 8Bd dwk gray OY I/U

r&M md prumd,  &owt 36 pweast flbor,  &mat  2  poront

Nbhd,wuk  Tory fine qmlmlar l trmctm~  nmmots*.

l edlum pyropbnphata  bcwa (1OYU 3131,  -7 m&l ails,

airwral  rmtat 71 ~raat; #tr#I# l ff-c~ca, modwataly

alkalia*,  eradual #moth  boundary.

Oah 56 to 60 iaches.  very dark craytih bm (2.W 312). -t-y

dark brown ClOYIt 2/2) prmued  and rubbed; weak  fine wmular

etructum: oohoticky. l diar pyrophomphate  dark brown  ’

(1OTlt  4/S). amny  sna i l  ahalla, minoral  contat  71 pwomt;

atronp.  effarvescmce, moderately  alkaline.
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12/17/71

HOUGHTON SERIES

.s 7/ZjzioD--  50 -. 3

Typifying Pedon:- - - Houghton muck - cultivated
(Colors are for moist soil)



Oa5 --4%51"-Dar-k reddish brow (5YK Z/Z, broken face, dark reddish
brow 5YR 3/Z rubbed and pressed) sapric material; about
5 percent fibers, a trace rubbed; massive structure; slightly

~Z?LC_F&
sticky: very dark gray (1OYR 3/l) in verrica channels
ahout I-3 mm in diameter; sodium pyrophosphate brown
(1OYK  4/3) with thin filter paper and thick blotting paper;
herbnceous;  less than 10 percent mineral; strongly acid
(pH 5.4 in C&12); estimated bulk density .G g/cc,
One-pint samples and moisture can samples numbers 220 & 222
collected and labeled 0~13, 42-51" 571 IN 50-3-3*

All samples collected were carved out from large clods so are undis-
turbed as possible.

Type Location: Marshall County, Indiana. 400 feet west and 1200 feet
south of NE cc~rner  of NW % of SE I?; Township 33-N
Range 1-E %?<.,c

Classification: Hemic Medisaprists, euic, mesic family

Method of Examining Soil: Pit

Crop: Mint

Microrelief: Broad flat

Size of Area: SO acres

Proximity to Mineral Soil: 200 feet

Depth to water: 36 inches - muck has been drained

Purpose of sampling:

Samples collected by:

Collect data on analysis of fiber, pyrophosphate
color, mineral content, bulk density, and pH by
Lincoln Soil Lab.

Ival Persinger and Hezekiah Benton, Jr.
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l NORTH CENTRAL REGIONAL TECHNICAL WORK  PLANNING CONFERENCE (WORKSHOP)
OF THE NATIONAL COOPERATIVE SOIL SURVEY

Report of Committee 4 on Criteria for Series and Phases

Rapid City, South Dakota
April  17-20, 1972

The recommendation given to this committee by the previous NCR Committee 4
in 1970 was that we consider further and in greater depth the issues raised
on such topics as:

1. The  rat ionale  for  subdiv id ing  large  fami l ies ,  or the bases for distin-
guishing  so i l  ser ies  within  fami l ies ;

2.  Depth to bedrock as a basis for subdividing soils at the family level;

3. Definition  and use of soil phases; and

4 . Taxadjuncts and variants.

The first two o f  these  top ics  have  been  accepted ,  in  genera l ,  as  charges
by Cormnittee 2 on Soil Morphology and Soil Family Criteria, and the last
topic is being discussed by the Taxadjunct Subcommittee of Committee 7 on
Soi l  Corre lat ion  and Class i f i cat ion . Consequently, Committee 4 has centered
its attention on and assigned subcommittees to three additional topics.
Topics , in part, have been selected from the recommendations of Committee 4
of the 1970 NCR Workshop but also from questions raised or recommendations
made at the 1971 National Technical Work Planning Conference at Charleston,
S.C., end from suggestions received from current Committee 4 members.

Chairmen of the following subcommittees, in making their reports, are asked
to (1) name their subcommittee members, (2) discuss their individual charges
as titled and outlined below, and (3) submit their recommendations to this
1972 Workshop. Discuss ion  or comments from the floor are invited at the
conclusion of each subcommittee report. Subcommittee assignments are:

Subconnnittee  4a: Discussion of Soils Memorandum No. 66 - Application of the
Soil Classification System in Developing or Revising Series Concepts and
in Naming Mapping Units.

Mike Stout - Chairman

Soils Memorandum No. 66 has been on the agenda of the work planning conference
at least once be fore ;  however , it was never thoroughly presented nor discussed.
The subcommittee chairman is given the charge to make a critical appraisal of
this memorandum, summarizing comments and questions from subcommittee members.
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Subconnnittee 4b: Definition and Use of  Soil  Phases.

Richard H. Rust - Chairman

Subcommittee 4b is charged by the Conrmittee 4 Chairman to give further con-
sideration and in greater depth than was done by the 1970 committee, to the
redef in i t ion  o f  so i l  phases .

The following ideas were proposed and discussed by the 1970 committee:
“Phase criteria should include soil  and site characteristics of  importance
to  so i l  behavior ; ser ies  cr i ter ia  should  inc lude  morpholog ica l  character is t i cs
related to and important to soil  genesis.” The presentation on soil phases should
take into consideration the item on soil phases in Soils Memorandum - 66.

The Chairman of this subcommittee regrets that he received no comments from
members of his subcommittee. The Chairman did, however, make several cormnents
and raised a few questions concerning Dr. Cline’s Chapter 6 of  the revised
Soil Survey Manual. He suggests that conference members may wish to react
to them.

(If  time permits, these questions and comments will be discussed after the
other subcommittee chairmen have made their reports.)

1. “While Cline’s discussion is primarily directed to phases within series,
should there be additional thought and effort to development of phases
within families or subgroups of soils? We are thinking of the possible
interpretat ions  o f  the  more  genera l ized  k inds  o f  taxonomic  c lass i f i cat ion .
Possibly physiographic setting should be elaborated. Some needs arise in
hydro log ic  interpretat ions .

2. “A good part of  Cline’s reasoning derives from agricultural applications.
We feel that an equally strong case might be made in engineering applica-
t ion  or , more general ly , in  the  non-agr icul tural  uses  o f  so i l . I under-
stand, e.g., that rocky phases are among those highly sought by Vermont
and New Hampshire realtors for suaansr (?) homes. If we find a body of
soils within a series (as mapped) which contains an unusually high amount
of lead or some other heavy metal of environmental concern, should this
condition be phased?

3. “Phase names seem to become rather lengthy when more than one or two
conditions are indicated. Should there be a l imit of  two conditions in
any phase naming, e.g., slope and eroded condition, slope and depth to
contrasting material?

4 . “In the mapping of phases, there is often an additional complication.
First,  we have the problem of series inclusions or taxadjuncts within
the mapping unit. Secondly, we may be superimposing two or more phase
condi t ions . Dr. Cline (page 113-114, Proc. of  National Workshop, 1971)
has posed some alternatives to the problem. Which do you favor? Or
nei ther?
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l 5. “In regard to the use of phases we might consider the development of the
s ingle  sheet  interpretat ions . While we list the kind and nature of
phases that occur within a given series, it does not seem that we do a”
acceptable  j ob  o f  re lat ing  these  to  part i cu lar  interpretat ions . Agree
CIY d isagree?

6 . “We would suggest that the correlation and interpretation of phases be
as nearly a matter  o f  ‘wi th in-state ’ concern as possible and minimally
involve the regional staff  except in the clearly interstate series where
the choice of  phases may have to be ‘negotiated.“ ’

Subcommittee 4c: Class i f i cat ion  o f  Ser ies  Cr i ter ia .

Robert I. Turner - Chairman

Subcormnittee 4c is charged by the Committee 4 Chairman to direct its atten-
t ion  to :

1.

2 .

3 .

4 .

5 .

Problems and benefits to be derived from extending the series control
section to greater depths.

A discussion of  the influence on family placement of  contrasting, two-
stor ied  so i l  mater ia ls .

Depths at which free carbonates are important in separating one series
from another, assuming the parent materials of the two are the same or
very  s imi lar .

The  preparat ion  o f  a  l i s t  o f  ser ies  cr i ter ia  with in  fami l ies .

The weighing of combinations of small  differences between two sets of
so i l s  wi thin a family as series c r i t e r i a .

Subcommittee 4d:
on “ C r i t e r i a  f o r
1971.

Discussion of  the recommendations of the NTWPC Committee 8
Class i f i cat ion  and Nomenclature of Miscellaneous Land Types ,”

Gerald Post - Chairman

This  subcommittee  wa.+ charged to provide a critical estimate of the above
proposal by the 1971 NTWPC Committee 8.



SUBJECT:
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Subcommittee Report (4s) Application of Soil Classification
System in Developing or Revising Series Concepts and in Naming
Mapping Units - Soils Memorandum-66, October 9, 1967; Cownittee  4
Criteria for Series and Phases, North Central Regional Work-
Planning Conference (Workshop) of the National Cooperative Soil
Survey, Rapid City, South Dakota, April 17-21, 1972.

Committee Members:
Guthrie, Richard L.
Riecken, F. F.
Bannister, D. L.
Miller, F. T.
Carroll, Paul H.
Stout, Mike - Chairman

Soils Memorandum-66 on Application of Soil Classification System in
Developing or Revising Series Concepts and in Naming Mapping Units was
issued October 9, 1967. This memorandum established the Soil Conservation
Service policy for using the soil classification system adopted January 1,
1965. The memorandum outlines interim guides for applying the system in
developing and revising series concepts and in naming mapping units in the
interim before a correlation manual is prepared.

Considerable testing and adjusting has been made with the soil classifica-
tion system during the last four to five years. The soil taxonomy system
has undergone vigorous testing, has been revised and is presently being
edited preparatory to printing.

The contents of Memorandum-66 concerns the application of the soil taxonomy
system in developing or revising our series concepts and in naming mapping
units. It is time that we review this document in line with the experience
and testing of the soil taxonomy as well as the rules of application set forth
in this document. This memorandum remains the interim guide in the applica-
tion of the taxonomy system until a correlation manual is compiled.

A brief review of the structure of Soils Memorandum-66 emphasizes the
dependency of much of this memorandum on Soil Taxonomy and also points out
that the subject matter is also under discussion by other committees of
this workshop. Therefore, the recommendations concerning the revision and
content of this memorandum is dependent on first, the changes within the
Soil Taxonomy itself and secondly, decisions which sra made during this
workshop concerning each of the items pertinent to this memorandum.

The four basic parts of this memorandum are ss follows: A statement of
policy on page 1; Development and revision of series concepts on page 2;
Naming mapping units beginning on page 8; and Conventions for naming
mapping units beginning on page 12. The policy statement merely points out
that the soil classification system (soil taxonomy) will be used in developing
and revising series concepts and in naming mapping units and that this memo-
randum will serve as an interim guide for applying the system in these
activities.
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The development and revision of series concept portion concerns the accumula-
tion at the series level  of  differentiae  o f  h igher  categro ies ,  ser ies  contro l
s e c t i o n , establishing norms and class l imits for series,  and recognition of
new series. The normal errors of  observation, combined differences in
characteristics and considerations of  extent are also discussed here.

The section concerning naming mapping units is short. It  deals primarily
in naming mapping units as phases of  soil  series,  soil  types,  complexes,
s o i l  a s s o c i a t i o n s , undifferentiated groups, variants and miscellaneous
land types. Mapping inclusions are discussed as are the maximum portions
of  inc lus ions . The important portion of  the section deals with the definition
and examples of  similar and dissimilar classes.

The conventions for naming mapping units is contained in the last section of
this memorandum. Two alternatives are set forth for naming the phases of
s o i l  s e r i e s . These establish the proportion of  similar and dissimilar soils
comprising the mapping unit to be named as phase or phases of soil series.
The remaining proportion of  this section deals with the conventions that are
used  for  so i l  complexes ,  so i l  assoc iat ions ,  undi f ferent iated  groups ,  var iants
and miscellaneous land types.

The review of this memorandum and the comments and questions received from
members of  the subcommittee on the application of  the soil  classification
system may be summarized as follows:

1.

2.

3.

4 .

5 .

0

The guidelines contained in Soils Memorandum--66 have not been widely
accepted and applied in the correlation processes during the l i fe of
the surveys or at the conclusion of the survey.

Many of the guidelines and discussions pertaining to them need to be
updated or corrected in line with soil taxonomy and other more recent
guiding memorandums. Specific  dimensions to classes need to be corrected
and the discussion of much of this memorandum is not timely.

Discussion of l imits and intent of  many guidelines as written in the
present memorandum is probably premature, however, we must comprehend
the guidelines as they are presently written in order to intell igently
recommend revisions of  these guidelines.

Several members of the committee felt that the guidelines presented in
Soils Memorandum-66 concerning the application of  the soil  classification
system included but a small  portion of  the guidelines required. The
recommendation  was made that a more complete set of guidelines be com-
piled which would comprise a correlation manual in line with the statement
on page 1 of Soils Memorandum-66.

It was the consensus of opinion that guidelines such as presented in
this memorandum are needed and necessary. However, various members of
the subcommittee wished to emphasize that only consistent application
of the system will  ensure the uniformity in soil  classification which
we desire and which is the objective of  a set of  guidelines such as
t h i s .
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In line with this discussion, the following recormnendations are submitted:

1. The guidelines contained in the present Soils Memorandum-66,
October 9, 1967, be updated and revised consistent with soil taxonomy
and other conditions prevalent at this time. The revisions of  guide-
lines of applications of the system may be compiled in the form of a
revision of Soils Memorandum-66 or better still a manual on applica-
tion of  the system and correlation.

2. That all  soil  scientists become better acquainted and more familiar
with guidelines presented in this memorandum or in a revised version
so that a more consistent application can be realized. This is
part i cu lar ly  important  that  corre lat ion  s ta f fs  at  a l l  l eve ls  be
fairly familiar with guidelines on applications of  the system.

This subcommittee report on application of the soil  classification system
in developing or revising series concepts and in naming mapping units is
respectfully submitted to the workshop and recommended it be accepted as
a part of the report for Committee 4 - Criteria for Series and Phases.

)tb
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North Central Regional Work-Planning Conference
of the National Cooperative Soil Survey,
Rapid City, South Dakota
April 17-21, 1972
Committee 4 - Criteria for Series & Phases
Subcommittee 4c - Clarification of Series Criteria

Robert I. Turner - Chairman
Walker, Geo. 0.
Alexander, John D.
Whiteside, E.P.
Schafer, Gee. M.
Sanders, Frank

The principal items discussed by this committee are listed below.

1. Extension of the series control section to 80 inches.

This subcommittee apparently considers that the control section as now
defined is satisfactory. A record of the advantages and disadvantages
of the extended control section follow:

Advantages:

A. Decrease the number of phases.

B. Help in differentiating soil series from each other.

C. Would allow more precise interpretations to be made for each series
to depths of 80 inches, without using substratum phases.

D. Probably would let a series name mean more to engineers and
other people that were interested in soils more as a material

E. Eliminate the need to determine whether diagnostic horizons
actually are in materials in the lower part of the soil and there
would be only one series control section except for cryic soils and
very shallow soils.

Disadvantages:

A. Possible proliferation in number of series to an unworkable total.

B. Increased problems in correlation between soil survey areas

C. Possible reduction in speed of mapping.

D. Make geological material rather than soil genesis one of the prime
justifications for a soil series.

Rigid application might result in setting up series that ware not
really needed.
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There were no proposals for a definition so the subcommittee chairman suggertr
for testing the following as item 4 under All Other Mineral Soils, page 18-14
of Soil Taxonomy, December 1970.

A. In addition to conditions covered in item (3) it is permissible
to extend the series control section to 60 inches if:

a. a lithic or paralithic contact is between 40 and 60 inches, or

b. the soil material above depths of 40 inches averages more than
50 percent finer than the No. 200 mesh sieve (USDA silt + clay +
finest l/2 of very fine sand), the soil material between 40 and
60 inches has a horizon 6 inches or more thick and continuous to
a depth of 60 inches or more which has less than 35 percent
material finer than the No. 200 mesh sieve, or if the material
above depths of 40 inches averages less than 35 percent finer
than the No. 200 mesh sieve, the soil material between 40 and
60 inches has a horizon 6 inches or more thick and continuous
to a depth of 60 inches or more which has more than 50 percent
material finer than No. 200 mesh sieve.

This proposal would permit but not require the use of a lithic or paralithic
contact between 40 and 60 inches as series criteria and would allow major
shifts in engineering classification to be used between 40 and 60 inches
if important. This proposal would recognize changes between coarse-grained
and fine-grained in the Unified Soil Classification System and between
granular materials and silt-clay materials in the AASHO Classification System.

2. The influence on family placement of contrasting two-storied parent
materials.

These are materials that are not strongly contrasting as defined on page
18-5 of Soil Taxonomy, December 1970. It is suggested that this item
would be more appropriate as a subject for committee #2 which deals with
family criteria. The subcommittee notes that the application of this
type of family criteria does have some influence on series definitions.

An example is a series formed in various thicknesses of loess and under-
lying glacial till. In general, over the years, we have established
series for (1) (20 inches of loess; (2) 20 to 40 inches of loess; and
(3)) 40 inches of loess. Application of the criteria in Soil Taxonomy
commonly indicates that (1) will be in a fine-loamy family, and that
(2) and (3) will be in a fine-silty family.

The range of the minimum loess thickness that classifies into the fine-
silty family is variable. In soils without argillic horizons the family
control section is commonly from a depth of 10 to 40 inches. In soils
with argillic horizons the family control section is the upper 20 inches
of the argillic horizon unless the argillic horizon is less than 20 inches
thick; in which cake it is the entire argillic horizon.
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In  so i l s  without  arg i l l i c  hor izons , the minimum thickness of loess in a
series classif ied as f ine-silty is dependent on the sand and gravel
content of the material below the loess component. In soils with
a r g i l l i c  h o r i z o n s , the minimum thickness of  loess in a series classified
as f ine-silty is dependent on the sand and gravel content of  material
below the loess, thickness of argill ic h o r i z o n  ( on ly  appl i cab le  for  th in
s o i l s ) , and depth in the soil at which the upper boundary of the argillic
hor izon  starts . For example,  in Glossoboralfs the argill ic  horizon often
has an upper boundary at depths greater than 20 inches,

With variables as outlined above the minimum thickness of loess for
series in a f ine-silty family could well  range from about 20 inches to
as much as 36 inches. It is suggested that the minimum range of loess
thickness should be that which gives a reasonable expectation of remain-
ing in the same family when the other textures of the family control
section are averaged with it . The rest of the former range in loess
thickness could be considered as taxadjuncts to the series or inclusions
in the mapping units.

3. Depths that free carbonates are important in the separation of  one series
from another when parent materials are the same and the concentration of
calcium carbonates.

Various comments were received on this item. It was suggested that depth
to  carbonates  is closely associated with other characteristics that are
c r i t e r i a  f o r  s e r i e s . The subcommittee chairman assumed solum thickness
is  one  o f  these  character is t i cs . In many soils the depth to free carbon-
ates is easier to ascertain than the solum thickness. Several members
of the subcommittee suggested that free carbonates within depths of
40 inches should be considered as series criteria.  It  was also suggested
that the calcium carbonate equivalent measured at depths of less than
40 inches in the lower part of the B horizon or C horizon should be
s e r i e s  c r i t e r i a . The following classes based on percentage of  calcium
carbonate equivalent were suggested: (1) less than 40 percent;
(2 )  40  to  60  percent ; and (3) greater than 60 percent. The influence
of large amounts of  free carbonates,  classes 2 and 3,  on the chemical
and physical properties of  soil  should be studied. Probably the amount
of calcium carbonate in the clay fraction is more important than the
total amount in the soil .

The subcommittee chairman notes in this region that depth to free
carbonates has been used as a series criterion. Most commonly it has
been used at depths of less than 40 inches along with solum thickness
as differentiae  from thicker  so i l s . It  is suggested that further study
is needed relative to the significance of  total  amount of  free carbonates
before  set t ing  up  c lasses  for  ser ies  cr i ter ia .
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4 . Provision of a comprehensive l ist of  series criteria used within families.

Subdivisions of  any of the criteria used in Soil  Taxonomy at the family
and higher categories can be used as series criteria within a family.
The list by the North Central Committee reported on page 71 of the 1969
“Proceedings of the National Technical Work-Planning Conference of the
Cooperative Soil Survey” includes the most common criteria used for
ser ies  differentiae  within  fami l ies  in  th is  reg ion . Some additional
criteria were suggested and are l isted below:

( 1 )  C o a r s e  s i l t - f i n e  s i l t  r a t i o . It has been used as greater  than
1.5 to indicate coarser loess and less weathering and as a variable
ratio down through profile to suggest that parent material is silty
alluvium rather than loess;

(2) Ratio of exchangeable calcium to magnesium;

(3) Presence of minor elements in near toxic amounts;

(4 )  The  length ,  width , and total amount of  albic material that is in
tongues  in  so i l s  wi th  g loss i c  propert ies ;

(5 )  Base  saturat ion ;

(6) Presence of  buried diagnostic horizons with their upper boundary
between depths of 20 and 40 inches.

It  was suggested that the l isting of  depth to water table,  dates,  and the
duration of  saturation would aid in the classification and comparison of
s e r i e s .

5 . Combinations of  small  differences between two sets of  soils within a family
a s  s e r i e s  c r i t e r i a .

The subcommittee did not investigate  this item at this time.

This  subcommittee  report on Clarification of  Series Criteria is submitted with
the recommendation that it be accepted as a part of the report for Committee 4 -
Criteria for Series and Phases.
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Subject : Subcormnittee 4d: Discussion of the recommendations by the National
Technical Work Planning Conference, Committee 8 - Criteria for
Classification and Nomencalture  of Miscellaneous Land Types - 1971.

Gerald.Post  - Chairman
Johnson, Paul R.
Jones, Richard B.
McBet?,  Charles W.

In compliance with charges to this subcommittee by the Committee 4 Chairman,
we have conducted s critical review of the above report prepared by Cormnittee 8
of the N’IWPC,  1971 . The following comments and questions are directed specif-
ically to the Committee 8 report:

1.

2.

3.

Page 167, item I,  parenthetical statement: The statement is misleading
in that it can be interpreted to mean that each made land mapping unit
must exceed 200 acres in size. They probably mean the total acreage in
the survey area should exceed 200 acres before including the unit in the
legend, Size of mapping units should be handled similarly to other units
in the legend except that, with the use of spot symbols on small areas,
the smallest size of this mapping unit could be somewhat larger than the
normal mapping unit.

Pane 167, item I: The definition provided here of “Made Land” may place
much of the solid waste disposal areas in that category.  Although the
surface cover of  earth material exceeds 20 inches,  it  is  expected that
many such areas will have less than 50 percent of earthy material in
the  “contro l  sect ion . ”  Presumably  the  “contro l  sect ion”  re fers  to  the
lo- to  40- inch  sect ion . Areas with over 20 inches of surface cover may
be considered as arable.  However, the statement under miscellaneous
land types on the last page of Memorandum-66 states that “made land is
now he ld  for  large ly  non-arable  f i l l s . ”

Page 169. 2nd paragraph: Isn’t  there a conflict  between the permissible
inclusions of  “Rock outcrops” as here defined and “Rock land” as defined
in the S S M ,  p. 309? We are  advised  that “Rock outcrop” can have up to
25 percent of  very shallow soil  (<lo” thick?) and up to 15 percent
moderately deep or deep soils  (> 10” thick)? the SSM tells us that the
upper and lower limits of rock outcrops in “Rock land” are 90 and 25 percent,
respect ive ly , of the area mapped and that, where a mappable area contains
more than 90 percent rock outcrop, the whole is classified ss “Rock outcrop.”
The 15 to 25 percent inclusions recommended by Committee 8 ranges into the
definition of  Rock land as now defined. Will  “Rock land” be redefined to
avoid what appears to be an overlap in definition?



. .

a 12

4.

5.

6 .

7.

8 .

Page 169, Beaches: In order to be called “Beaches“ must the sandy,
gravelly, or cobbly  deposits (shores) be washed presently  by water?
There are old beaches in places that follow the old shoreline of
extinct lakes and oceans. Are these to be called “beaches” or possibly
as “Entisols,  g r a v e l l y ” ?

Page 169, Dumps. Traditionally, “Dumps ” has meant areas of  refuse disposal.
As defined here, it  is areas of  accumulations,  or piles,  of  waste rock
incapable  o f  support ing  p lants  because  o f  part i c le  s ize  or toxicity.  It
might be better to call these areas “Waste Rock Dumps” rather than just
“Dumps , ”

Page  170 ,  Pi ts : Mapping units such as Gravel pits, Sand pits, and
Clay pits are used in survey legends. Most of these areas can and do
support at least l imited plant growth. Must these areas, because they

‘are capable of supporting some plant growth, be named something other
than pits?

Page 170, Rubble land: Does “Rubble land” include only “stones and
boul~ders” ( > 10” in diameter)? If  so,  what about detritus of  cobblestone
s ize?

General - Under which of these miscellaneous land types does “Tidal
flats” now falls? I t  i s  descr ibed  as  barren  o f  vegetat ion ,  per iod ica l ly
covered by water. These areas are quite different from “Salt f lats” of
o ld  lake  pl~ayas.

With the above qucst.ions  resolved, the Committee 8 proposal of the NIWC  -
1971, probably can be implemented and used as suggested in the report.
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Cormnittee 4 Recommendations

It is recommended to this conference that Committee 4 be continued and that
it work closely with the National and, if possible, with other regional
couunittees.

The following are suggested as charges by this committee to Committee 4 of
the North-Central Regional Work Planning Conference in 1974 and to other
concerned committees of the National Technical Work Planning Conference in
1973. It is recommended:

1. That the 1973 National Work Planning Committee which is concerned with
The Application of the Soil Classification System undertake to update
and correct the guidelines and discussions of Soils Memorandum-66 in
line with soil taxonomy and other more recent guiding memorandums. It
is further recommended that a study be made of the means whereby soil
scientists and soil correlations at all levels can be made more familiar
with the guidelines suggested above.

2. That Committee 4 of the 1974 North-Central Regional Work Planning
Conference study the feasibility of weighing combinations of small
differences between two sets of soils within a family as series
criteria.

3. That Committee 8 of the 1973 National Work Planning Conference resolve the
questions raised in the preceding Committee 4c report; following which,
it is further recommended that this report of Conunittee 8 be adopted.

The present Chairman of Conrmittee 4 wishes to express his appreciation to
all subcommittee chairmen for their prompt acceptance of and response to
subcommittee assignments and to those committee members who contributed to
the subcommittee reports.

This report was presented to the Workshop by Paul H. Carroll, Committee 4
Chairman, on April 19, 1972, with the recommendation that it be accepted.

The report was accepted by the Conference.



North Central Regional Technical Work-Planning Conference
of the National Cooperative Soil Survey

. April 17-21, 1972 - Rapid City, South Dakota

Committee 5 - Soil Moisture and Climate
in Relation to Soil Classification

The items considered for discussion by this committee were:

1. A draft of the section on soil moisture in the new soil survey
manual.

2. A discussion of available water capacity as used on the inter-
pretation sheets that accompany standard soil series descriptions.

Specifically, the following items were considered.

1. Definitions of soils water states and usefulness of field clues
for estimating soil water states.

2. Criteria and usefulness of perviousness classes.

3. Interpretation problems encountered with the use of hydrologic
soil groups.

4. Concept and usefulness of soil water states classes.

5. Comparison of discussion on available water capacity in revised
manual and for interpretation sheet. Problems in use of AWC.

This report is a summary of the comments received from committee
members.

1. Definitions of soil water states and usefulness of field clues
for estimating soil water states.

The definitions.of soil water states are adequate. The field
clues for estimating soil water states are useful, especially
for medium textured soils in humid climates. In order to use
these field clues, it will be necessary for the soil scientist to
establish more precise guides for his state or region.

2. Criteria and usefulness of perviousness classes.

Perviousness refers to potential of a soil or soil horizon
in the natural state to transmit water internally. This term
corresponds to permeability as used in the second edition Of
the soil survey manual.

l'he use of perviousness rather than permeability will not
necessarily avoid the confusion caused by soil scientists
using permeability to denote different concepts about the

s o i l . The perviousness classes may be less precise than
using permeability classes which have numerical values
assigned to them.
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4.

5.

Interpretation problems encountered with the use of hydrologic
soil groups.

The hydrologic soil groups are broad and suitable if used
for their intended purpose. Adjustments will have to be
made for certain soil series phases.

Concept and usefulness of soil water states classes or patterns
of soil water states.

This concept is quite useful because it relates or classifies
the patterns of change of soil moisture states with time.
What is now needed are the quantitative criteria for these
classes.

Comparison of discussion on available water capacity in revised
manual and for interpretation sheet.

The discussion in the revised manual is satisfactory. The
difference between water retention difference and available
water capacity is important. A main problem with the
present use of AGIC is that the amount of the available soil
water used by plants is not indicated. The rooting habits of
plants are not indicated. What is needed is the amount of
soil water exploited by various plants under average
conditions. The profile depth to which AWC for horizons is
summed is dependent upon climate and type of vegetation.
One suggestion w.s to use a depth of 36-40 inches except
where root-limiting materials are present.

The soil classification problems arising from the present soil
moisture concepts were concerned with the aquic moisture regime.
Illinois indicated problems with interpretation of moisture
states in aquic subgroups, gray soils without mottles and
Cumulic Mollisols from soil morphological festures. Several of
the aquolls, aquults, and aqualfs in Missouri probably do not
have aquic moisture regimes as defined.

It is recommended:

1. This committee be continued.

2. This committee exert an effort to collect climatic information
on soil water states classes.

A charge was given to this committee to develop suitable available water
values for use in the engineering tables of soil survey reports. These
values are to be based upon available water held between specific
tensions. Poneirlc~wblc  di+7rrirsinn  wh3 Iwlrl  concelmine mnisturc Lensions

to he ucd.
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NORTH-CENTRAL REGIONAL TECHNICAL WORK PLANNING CONFERENCE
OF THE NATIONAL, COOPERATIVE SOIL. SURVEY

Rapid City, South Dakota
April, 1972

Report of Committee No. 6
For Improvement of Teaching Methods in-Soil Science

Committee 6 was formed as a result of discussions at the 1970 Conference. The
charge given the committee was rather indefinite and seemed to include Mcrv
Stevens' suggestion concerning distribution of soil information in the over-all
environmental field in addition to improving teaching methods. HowlXQr,
Conmlittee  6 decided that Merv's suggestion would be within the charge of
Cormxittee  8.

We selected three general areas for consideration. Subsequent to this, Met-v
explained his ideas more fully in a letter to me. He detects the need for soil
scientists with stronger "ecologic" understanding and the ability to fill posi-
tions created by an urbanized society. Also, he reconrnlends that training should
be given in the area of inventory of ecosystems with varying ecologies. This
could perhaps include a "camp" during the last quarter or semester of the senior
year to "put  it all together." However, subcommittee assignments had been made
prior to receipt of Merv's letter, and this area was not discussed by correspon-
dence prior to the Rapid City conference.

Committee 6 was divided into three subcomnittees  to consider the three general
areas selected. The reports, together with changes and additions suggested by the
Conference members, are presented in the following pages.

I. Subcommittee Report: Credit Travel Course in Morphology, Genesis, and
Classification

A. Charae to subcommittee. Determine interest in region and the feasi-
bility of such a course; make subcommittee recommendation on proposal
and, if favorable, prepare a tentative outline including any sugges-
tions or conmlents  that are thought pertinent.

B. Background. Travel courses for credit have been organized and taught
by many institutions, including some in the North-Central Region, where
emphasis has been placed on general agriculture, agronomy, or some
other discipline. Field trips which emphasize soil morphology, genesis,
classification, and interpretations have traditionally been a part of
formal course work, but have often been limited to one-day or weekend
trips in a local area, or if for longer periods over broader arcas,  have
been conducted rather informally with small numbers of students and tlftcn
with no formal credit received.

Among suggestions for connnittee consideration was the possibility oC
rather formal organization of a travel course in morphology, ~wwsis,
and classification within the North-Central Region of short  duration
involving university, SCS, and Forest Service personnel in insLructionn1
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TOl.26. This could involve the entire region, but more practically a
3- to 5-state area. More than one course might be organized within
the region, with all being offered annually or scheduled on a rotation-
al basis. Interchage  with other regions might develop.

C. Comittee responao course feasibility and a theoretical itinerary.
Attached to this report is the information sheet that was sent to all
Committee 6 members and made available to 15 individuals who are not
committee members. The summary of the responses of the 28 individuals
is presented to aid in evaluating opinions on the interest in and
feasibility of such a course.

Information sheet, item 1: ltrenty-three  indicated such a course could
serve a useful purpose and should be given a trial. Five indicated
reservations but believed further consideration was warranted.

Information sheet. item 2: Summary of favorable comments: Such a
course or some field work should be required of all soil science majors.
Soils majors can learn more from a well-planned field trip in a week or
10 days than from a semester in a classroom. Understanding of relation-
ships between landscapes, genesis, and morphology is best gained by
being on the site. We have been well pleased with short summer study
trips in the past, and field study and observation are essential elements
for this area of study. We have had good student reaction to similar
trips within our state. Good opportunity for university cooperation in
teaching.

The coverage of soils over a several-state area is very much needed.
California has had a similar program for over 30 years. Soil scientists
in SCS have benefited from the California program. Such a course would
be valuable in the training of soil scientists. This could be a valuable
experience for persons majoring in soil science, forest soils, resource
development, geography, and geology. Students should have classroom
background in preparation for field trip.

Summary of concerns: Most times selected would probably conflict with
other conunitments. Cost to students and conflict with money-earning
schedules. Difficult to accomplish goals if  student backgrounds are not
s imi lar .

Information sheet,  item 3: 16 indicated yes, 10 perhaps, 2 no.

Information sheet,  item 4: Student interest was expressed but cannot be
well  defined in Kansas, Nebraska, Wisconsin, Iowa, and Ill inois,  involv-
ing both graduates and undergraduates.

Information sheet.  item 5: General conunents  and suggestions offered were:
Hope interested SCS personnel can be drawn into such a course, both as
instructors and as students. Soils should be studied as landscape packets,
perhaps one or two per state traversed. If the group is small and  s tudents
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are adequately motivated and interested in soils, it could be a very
educational experience; if not, the trip might become one more of soil
geography and the gain not worth the effort. Would like to see an
attempt to involve earth science, geography, geology, and related
areas as well as soil science. Might consider shorter courses and
different times, such as Easter vacation. Attempt to reduce costs to
a. minimum would be necessary to have much involvement from our insti-
tution. SCS soil scientists could assist in selecting sites and dis-
cussing soils. Credit and costs to students will require considerable
study and thought. If all institutions in the region cooperate, number
of students could be a problem.

Soil interpretations  should be a part of all discussions. Graduate
students can become better acquainted with soils outside their school,
area by being involved in interstate correlations and reviews.

Tour leaders could be rotated among cooperating institutions. PrOCeSSeS

external to the soil, such as geology and geomorphology, plus internal
soil processes should be discussed and demonstrated. The proposed i~ti~n-
erary sounds good; I think we should give it a try. There would be 3
need to plan to accommodate females as well as males. Course should
begin inmediately  after spring quarter.

D. Comments and suggestions

General administration: One university and one or two highly inter-
ested individuals would need to accept major responsibility in getting
such a course officially approved and organized. Instructional credit
could be recognized for individual contributions by personnel in states
on itinerary. Mechanisms are available and being used, such as course
cross-listing, credit transfer, and tuition payment at home institutions
to allow full institutional cooperation in currently taught travel
courses. Presently approved special problems or experimental courses
in some institutions could be utilized. Continue to investigate possi-
bilities of offering this type of course.

Course time. duration, and credit, This  will require detailed study.
The period from June through August may be best, but to get greatest
institutional cooperation, a study should be made of individual calendars
to find the most opportune time. Three weeks or possibly four have been
suggested for duration, with some period of nontravel at beginning and
conclusion. Credit should be commensurate with duration and intensity
of study, but a minimum of 3 semester hours, 4% quarter hours, or 3/4
unit graduate credit is suggested.

Mode of travel and type of lodging. Successfully conducted courses of
this type have usually used a chartered bus equipped with an amplifying
system for enroute lecturing. Maximum use should be made of low-cost
dormitory and organized housing facilities at campuses. Sleeping bags
and air mattresses can be utilized with hotel and motel facilities used
only when deemed necessary.
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Student number, type, and prerequisites. Perhaps 30 to 35 students
(40-passenger  bus) would make a" optimum size class. People with ex-
perience in such courses have indicated that as numbers increase over
30, problems increase. The larger the class wihhout crowding the bus
the less transportation cost per student. It seems logical thaL ad-
vanced undergraduates, graduates, and some nondegree students be ac-
cepted who have background and knowledge in the general field. Non-
soil science majors should probably not be excluded. Dctailcd prc-
requisites will work themselves out with course experience.

Itineraries. types of stops, emphasis. There are numerous itinerary
possibilities, depending on objectives and emphasis desired. Itineraries
will be dictated considerably by interest in individual states. Soil
properties and developmental factors and processes would probably receive
main emphasis, with diagnostic horizons and classification carefully con-
sidered. Geology, geomorphology, land use , productivity, engineering
properties, and various interpretations should receive proper emphasis.
This would be basically a soils course, but other interests need not bc
completely excluded. At field stops, existing exposures and probe truck
cores could be utilized. Specially dug pits, although very desirable,
would probably be too costly. Other stops, such as university campuses,
Lincoln Soil Survey Laboratory, Midwest Region Technical Service Ccntcr,
parks and monuments, could be worked in as desired for variety.

Costs and special funding. This item may be the major obstacle in
making such a course attractive. Costs of other travel courses can be
studied to serve as guides. Charter buses are expensive, costing as
much as up to $200 per day. Seventeen days of traveling could cost
between $2900 and $3400. For a 3-week course, lodging and meals per
student might average between $150 and $200, depending on individual
desires of the students. Tuiti~on might be estimated at $100 to $150.

Several individuals mentioned the possibility of seeking special funding,
especially for the transportation. Perhaps if the Work Planning
Conference or NCR-3 Committee would sponsor such a" activity, funding
would be a possibility. Sources outside the universities should be ex-
plored. Special funds might become available for use as special individual
scholarships for such a course. Some foreign students would perhaps be
eligible for AID funds.

Assessing student interest. No good suggestions have been brought for-
ward on this subject. Perhaps this can only be ascertained after such
a course is announced and publicized and good cost estimates presented.

E. Recommendations

1. Opinions and evaluation of this activity
department chairmen and other interested

a
should be gathered from
individuals.



LNFORMATION SHEET

1. Indicate your evaluation of tbis suggested activity.

A credit travel course in morphology. genesis.  and classification could
serve a useful purpose and should be given a trial.

should perhaps be further considered, but I have enough reservations
to question whether it could develop into a workable course.

is impractical and not worthy of further consideration.

2. Reasons for my answer above are:

3. If a course of this type becomes a reality, would you be interested in
becoming involved?

-as p e r h a p s no

4. I am presently teaching or advising students who have an interest in this
field and will discuss such a course with them to evaluate their interest.
I will report my findings by March 10.

-as no

5. Other comments or suggestions:

(Signature)

(Return to B. W. Ray, Agronomy Department, Turner Hall, University of Illinois,
Urbana 61801.)
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organization and offering of such a course contingent upon the
development of strong interest within a university willing to
assume major responsibility.

3. The course objectives, outline, and organization should be de-
veloped by the university assuming primary responsibility in con-
sultation with all of the cooperating states.

4. Special effort should be made to hold student expenses to a min-
imum and to seek special funding for a part or all of the trans.-
portation costs.

Subcommittee members:

B. W. Ray, Chairman G. B. Lee
H. F. Arnema" D. Lewis
0. W. Bidwell w. Lynn

N. E. Smcck
M. Stevens

II. Subcommittee Report: Use of and Possible Exchange of Educational Materials

A. Charge to subcommittee. Determine interest for exchange of slides,
transparency material, and soil monoliths in the region, preparc a
short evaluation of materials presently used, make suggestions for im-
provement, and possibly prepare a demonstration of slides, transparencies,
and/or monoliths for viewing by the entire conanittee at Rapid City. Sub-
mit written subcommittee report to Fenton by March 30, 1972.

B. Connoittee  response. Limited response was received concerning the re-
quest for suggestions on use of educational materials. Those who did
reply favored the use of and exchange of educational materials. Interest
was expressed in the use of slides of different soils and landscapes in
the region. A set of slides from each state showing major soils and as-
sociated landscapes could be made available. These could then be in-
corporated into one set for use throughout the region.

A" additional item of interest is the type of advance reports that are
being used in the region. The present long interval between completion
of the field work and publication of the final report stimulates the use
of some type of advance report, especially in those surveys supported in
part by local furlds.

C. Recofmnendations

1. Continue to investigate the possibility of assembling a slide set
for the region, to include soil profiles, landscapes, and soil
features, and the use and exchange of other materials. There ap-
pears to be considerable interest in the slide set for the region.
A survey would be needed to determine the availability of material
and also a list of the major areas of interest. Exchange of mono-
liths can best be handled on a one-to-one basis.

134
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2. survey the types of advance reports that are presently available
in the region. The advance reports provide a means of testing
various methods of presenting soil survey information. We should
take advantage of this opportunity.

Subcomittee members:

Richard Fenwick, Chairman J. A. Elder W. R. Oschwald
D. E. Buchanan R. Fisher I. F. Schneider
Albert Beaver R. K. Jackson Earl Voss
James Bowles H. L. Kollmorgen

III. Subcommittee Report: Content of Courses Dealing Specifically with Soil
Morphology,  Genesis, Classification, Mapping. or Interpretations

A. Charge to subccmmittee.

1. Compile a list of courses in the above areas that are taught
in the region by universities represented at the NCR Workshop.
Summarize the information judged to be pertinent in answering
questions concerning teaching methods and use of field exer-
cises.

2. (optional) Collect for inspection of Workshop a set of outlines
for courses listed.

3. Submit written subcommittee report to Fenton by March 30, 1972.

B. Conunittee  response. Information was received about courses in soil
genesis, morphology, classification, mapping, and interpretation
from the following universities in the North Central Region:

University Correspondent

Iowa State University
Kansas State University
Ohio State University
University of Illinois
Michigan State University
University of Minnesota
University of Missouri
University of Wisconsin-Madison
University of Wisconsin-River Falls
University of Wisconsin-Stevens Point

T. E. Fenton
0. W. Bidwell
N. E. Smeck
B. W. Ray
D. L. Mokma
R. H. Rust
J. L. Baker
G. B. Lee
Albert Beaver
James Bowles



Courses Taught Credits

Iowa State University:

Agronomy 473 Five
Soil Genesis & Survey quarter
(advanced undergrad.
& graduates other than Spring &
Agronomy) Fall

Agronomy 575 Three
Soil Morphology, quarter
Genesis & Classifica-
tion (graduate and Winter
qualified undergrad)

Agronomy 675 Two
Advanced Soil Genesis quarter
& Classification Alternate
(graduate) Springs

Kansas State University:

Agronomy 400
Development h Classi-
fication of Soils
(advanced undergrad.
and graduates other
than Agronomy)

Agronomy 920
Soil Genesis

Ohio State University:

Agronomy 550
Pedalogy and
Edaphalogy (graduate
level courses also
taught in Soil Min-
erality h Advanced Soil
Classification)

Three
semester

Spring

Two
semester
Spring (odd
years)

7

Laboratory Field Trips Enrollments

Yes 2

Field
mapping

No

(weekends)

NO

NO NO

3 hrs./wk. One 2-day,
one k-day

10-30

No NO 2-5

Weekly NO 60
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Courses Taught Credits Laboratory Field Trips Enrollments

University of Illinois:

Agronomy 301 Three hrs. Indoor and 2 one-day
Soil Survey, emphasis on or 3/4 outdoor
Illinois soils (under- unit field
grad. and graduates) spring mapping

Agronomy 306 Three hrs. No 2 weekends
Dynamics of Soil
Development (under-
grad. and graduates)

Agronomy 403
Genesis, Morphology
and Classification
of Soils (graduates)

NO Field trips

Michigan State University:

SLS 390, Soil Conser- Three NO
vation and Land Use quarter
(undergraduates)

SLS 470, Soil Classi- Four NO
fication and Mapping quarter
(undergrad. & graduate)

Soil Science 870 Four No
Soils (their morph., quarter

genesis, class. &
mapping) and Land
Classification

University of Minnesota:

Soils 125, Genesis,
Morphology, and
Classification

University of Missouri:

Agronomy 320, Soil FLXlr
Genesis, Classifica- semester
tion and Mapping
(graduate and quali-
fied undergrad.)

Yes

NO

Ji of course

NO

Yes

I35
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Courses Taught Credits

University of Wisconsin-Madison:

Soils 325, Soil Three
Morph, Classification semester
and Mapping

Soils and Land Use
Planning (proposed
COW-SC?)

Three
semester

Soils (and Geography) Three
431 - Soils of the semester
World

9

Laboratory Field Trips Enrollments

Indoor &
outdoor field
mapping

Indoor demon.

University of Wisconsin-River Falls:

Soils 340 - Soil Four Indoor &
Classification and quarter outdoor labs.
Mapping (undergrad.) field mapping

Soils 360 - Soil Three None
Genesis and Geography quarter
(undergrad.)

University of Wisconsin-Stevens Point:

Soils 362 - Soil Three Yes
Genesis, Morph., and
Classification

Soils 762 - Advanced Three
Soil Genesis, Morph.,
and Classification
(graduates)

Yes

3 one-day

Weekends 15-20

One 15

NO”,2

Audio-tutorial or video systems are not being used in teaching courses iden-
tified in this study. Several institutions are using these systems in intro-
ductory soils courses. Perhaps we could identify possible teaching situations
that would be facilitated through the use of this instrumentation.

Course outlines were obtained for many of the courses Listed above. Copies
may he obtained for examination by writing to T. E. Fenton.
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Additional Items

Robert Eikleberry suggested the possibility of a training course in Wisconsin
to study Dr. Bouma's work on the field methods of saturated and unsaturated
hydraulic conductivity. The principal objective of Dr. Bouma's work is to
improve the prediction of soil behavior when used for the disposal of septic
tank effluent.

Another item of interest concerns the use of videotape recorders. Dr. Grossman
suggested the Soil Conservation Service has this type of equipment for edu-
cational purposes. The head of the Employee Development Unit is interested
in trying these types of materials and would be a good addition to this
committee.

Recommended: That this report be accepted and the connlittee continued.

Committee Members:

T. E. Fenton, Chairman J. A. Elder
H. F. Arneman Richard Fenwick
Albert Beaver Richard Fisher
0. W. Bidwell G. F. Hall
James Bowles R. K. Jackson
D.E. Buchanan H. L. Kollmorgen
G. H. Earle G. B. Lee
R. W.Eikleberry David Lewis

Warren Lynn
W. R. Oschwald
B. W. Ray
I. F. Schneider
Neil Smeck
Mervin Stevens
Earl voss





.
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Report of Subccamnittee (Of No. 7)
Taxadjuncts

In order to determine the extent of taxadjuncts in the North Central States,
each state was asked to supply information on taxadjuncts ccrrelated in 1970
and 1971. Data'received is summarized jn the attached table.

flnarly 1 million acres, or 6.5 percent, of the 14+ million acres correlated
in 9 states consisted of taxadjuncts. About 51% of the taxadjuncts were in
a family other than that of the named series, and the other h9% were within
the family. Ercded Mollisols accounted for the lar& acreage. 'Ihe mesic-
thermic boundaries accounted for well over 100,003 acres. Theso two situa-
tions combined accounted for about one half of the total acreage of taxad-
junrts to families. lt~ other aberrant features were mostly pH or base
saturation, texture, solum thickness, and color. In most cases, the property
was only slight,ly  outside the family limits.

More than !KKJ,OOO  acres correlated were taxadjuncts to the named series but
within the family of the named series. Many different soil properties caused
the soils involved to be considered taxadjuncts, and most were only slightly
outside the series limits.

0~ respondent pointed out that most of the surveys being reported were started
six to eight years ago, about the time the Soil Taxoncqy  was placed into use.
HP speculates that use of taxadjuncts will be much less as surveys now being
started are correlated. It was also noted that the ranges of several mapping
units as defined a few years ago are sufficiently wide that as much as 50 per-
rent of the ar?a is a taxadjunct,  as the soil is currently being correlated.
These problems should be -educed significantly in surveys no:,, being started.

Mart respondents feel that l~imited use of taxadjuncts is satisfactory, although
QV indicated that they were undesirable and that separate series should be rec-
ognized. There are several cases where minor changes in series descriptions would
obv!:!te the need for taxadjunrts. Rather than designate such soils as taxadjuncts
in final correlations, a note should be placed in the series fol.der calling atten-
tion to that part of the range of the series that should be revised to accommodate
the soil in question. FXamples might include a) the presence of a two-inch E%A
horizon where none :$as mentioned in the series description, or b) the presence of
?nf?Yrient sand that the texture is clay rather than silty clay where the clay
content is the same (series dcscrjptinn  calls
clay).

for silty clay but does not include

'4here taxadjunct,s  are used, it is imperative that notes be placed in the series
folder of the state and the regional offices, not only of the series named but
also cny closely competing series, indicating the nature of the taxadjunct, the
r0nnt.y in which it was correlated and the date. ThUS, TIC will not "lose track"
of taxadjuncts.
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l Taxadjuncts - Page 2

In wne cases en adjacent state may be considering the proposal of a new
series for the condition being correlated as a taxsdjunrt. Communication
with t.hat, state during correlation might make clear the need for a separate
new series instead of correlation as a taxadjunct.

Close adherence to good guidelines for selection and application of series
critwia should in the future reduce the need for taxadjuncts. More careful
s+.udy and description of soils in early stages of soil surveys, as required
by SOILS MEMORANDUM-~, should do so also, as most of us would be hesitant, to
establish in nev legends mapping units for soils tc be wnsidered taxadjuncts
throughout the survey.

Fovever, there is likely to cmtinue to be cases where rigid adherence to a
fluctuating or rather vaguely defined or difficulty identifiable limit, such
as a soil temperature boundary, does not appear to be reasonable; and thus
where we recognize the need for a continuing provision for the use of taxadjuncts.

l



?abl~e - Vse of Taxadjuncts in NC Re&ion in 1970 and 1971

.
E

Illincis

Tcdizxl

Iowa

KanS?S

Michiga&

Minnemta

MiSS0Ul-i

Nebraska

Ohio

South Dakots

Xiscmsin

Totals
~excluding Iowa
and Nebraska)

Totals (inc!ud-
ing Iowa and
Nebraska)

Tot3.1 Acrea~?
Corvlate?
1?70-l??l

513,400

?4?,120

Not reported

1,213,?31
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Eepmt of Subcommittee (of No. 7) -
Clay-size Carbonates in Particle-size Classes

Carbonate clay data was supplied by North Dakota, Kansas, Iowa, and
Minnesota. The soil families represented in the data were mostly of
Q~t.r Calciaquolls, Haplaquolls, Hapludolls, and Haploborolls.

Iowa reports most carbonate clay in silt size range. Minnesota data
shows carbonate clay, where present, ranging from about 15' percent to
50 percent of total clay, Kansas data, in 3 examples supplied has
carbonate clay up to about 65; percent of all clay. North Dakota data
shows carbonate clays ranging from about 50 to 80 percent of total clay.

In Calriaquol?s the carbonate clay maximum generally coincides with CCE
m,aximum and the maxima are most ccmtnonly in the Ca horizons, as described.

As may be noted from the pxamples illustrated, mostly CakGquolls, the
family particle-size class is changed in about half of the examples. The
texture class of the control section (weighted average) also changed in
about half the examples. In these examples the very fine sand was con-
sidered as silt.

In other srils, notably Haplaquolls, calcareous,  and some exaInples of
Hapl@b@r& the amount of carbonate clay generally was less than 15 per-
rent of total clay except for Ca horizons in which carbonate clay ranges
np to 50 percent of the total clay,

The question has been raised that, if the carbonate clay is consider4 as
si1.t  and the textures revised accordingly, a nev difficulty arises in
ffeld deteti~nation of texture class. Not only do we ask the fieldmen to
%uhtract" organir matter in their field estimate, ve vould now be asking
thorn to 9ubCract" carbonate cley.

While it is certainly valid that moisture holding properties, exchange
capacity, and a number of other horizon properties will be different if
a significant  amount of clay size material is carbonate, our judgment
would be that these properties should be clearly established by labora-
tory or other special determination, i.e., not inferred.

Of the soils we have reviewed the carbonate clay fraction seems to be a
matter of most import in the subgroups of Calcioquolls. Perhaps concern
rovld he limited to these soils.

'IWre seems to be the possibility that the amount of carbonate which is
cl-y size may increase on a general transect from north-central IOW to
north-rentral North Dakota.
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CONSIDERATION OF CARBONATE CLAY AS "SILT"
AN0 EFFECT ON SOIL FAMILY CLASSIFICATION

Selected Minnesota Profiles, Mostly Calciaquolls

All Carb. N-Carb
Silt (t) VFS (=) "silts"

9-16 '2m;5 m
16-23 43.5 9.6 52.8 ~~%* 14.9 23.4

B2g 23-33 43.1 52.9 26:l 21.1 3"*: 22.3
Clg 33-40 40.1 1;:: 52.7 20.9 26.6 2:6 18.3

Avg 52 28 20 21
Effect: No particle size class chanoe. Control section texture class

sici to sil.

Vallers
-C-i---11-18 39.0 6.2 45.2 36.2 18.8 16.1

Z 24-30 18-20 51.2 53.1 4".:
c4 30-40 38.2 J:O

58.0 56.1 30.5 29.9 11.6 14.1 14.9 9.4
45.2 22.1 32.9 5.2

Aw 50 30 20
Effect: No PSC change. CS texture sic1 to sil.

11-20 36.1 46.0
20-33 37.8 52.0

Aw 49
Effect: Fine loamy to coarse loamy. CS

Arveson
r J-14 17.7 25.2 42.9
C2Ca 14-22 3.5 45.3 48.8
c3 22-40 2.3 12.3 14.6

Avg 30
Effect: No changes

Bearden
UK-- 8-18 54.1 N.D. 54.1
C2Ca 18-28 60.1 N.D. 60.1
c3 28-38 66.9 N.D. 66.9

Avg 60
Effect: No changes

27.0 27.1 12.0
17.0 31.2 3.7
21 30

texture loam to sil.

12.3 45.0 21.0 0
8.7 42.6 6.7 2
3.7 81.8 3.7
6 64 2

41.5 4.6 17.0 24.5
38.0 2.0
31.9 1.4 39::

28.7
28.8

37 3 28

20.1
15.6
20.5
16.9
18

15.0
13.3
14







Report of Subcommittee (of No. 7) -
Mapping Legend3 Using Higher Categories

of Soil Taxonomy

Members of the subcommittee were asked to respond to the following situation.

Mapping Legends Using Higher Categories of Soil Taxonomy
Inorthern county
that mostly is forested. We are planning on mapping at a scale
of about 2 to 3 inches to the mile and recognizing taxonomic enti-
ties above the series category. The category for naming mapping
units and recognizing taxa will not be uniform throughout the
legend because it will depend on the nature of the soils in mappable
bodies. Some examples of tentative names  of mapping units are
(1) Losmy Boralfs, sloping (2) Deep Borohemists (3) Coarse-silty and
coarse-loamy Ochraqualfs, (h) Sloping Psamments, and (5) Nearly level
Alfic Udipsaraments. We think that such a survey will provide suffi-
cient soils information for most uses for many year5 to come. On-site
investigations or detailed maps can be made where more information is
needed. However, such a legend and survey presents several problems
which we are not accustomed to handling. Some of these follow:
1. Naming

For example, do we want Loamy Boralfs, sloping or Boralfs, loamy,
sloping? Also what kinds of name5 will be used in the published
report? A name such as Loamy Boralfs, sloping has not been well
received by potential u5er5 of the soil survey. A name such as
well and moderately well drained 10~ soils has been better
received. Could they be given a geographic name similar to the
soil series such as Nordland taxon?

2. Correlation
Should any attempt be made to correlate such taxonomic entities as
we now do with series?

3. Interpretation5
We have attempted to put our interpretations of some taxonomic
entities on the single-sheet with fair success. What other ways
might they be handled?

I am asking the subcommittee members to consider and react
to these problems among others that might arise from such a survey and
submit them to the subcommittee chairman.

I should add that not much pedological work has been done in this county or in
similar soil-geomorphic areas. Thus, few of the soils are in the limits of
named soil series.
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Comments by members of the subcommittee are summarized below.

1. Naming
Few preferred that names of subgroups or higher categories of soil taxonomy

be used as published names of mapping units. Instead, such names would be used
only in the section on genesis, morphology, and classification of the final
report. Also, such names would of course be used in the descriptive legend and
correlation documents. Most preferred that common descriptive terms be used for
naming mapping units. However, such a procedure becomes rather cumbersome where
the legend consists of many mapping units as it would for this survey. In regard
to using a nsme such as "Nordland Taxonu most thought that that approach would
only be confused with the soil series names.

lhis survey would qualify for a reconnaissance suray and the mapping units
primarily would be equivalent to associations of series. 'Ihinking in terms of
this premise, sceue suggested that dcminant soil series in each association
be used in thename of the mapping unit. As was stated previously, few of the
soils in the area are in named series. To follow such a procedure would mean
that several new series would need to be established. One of our reasons for
not using series was to avoid the time (and cost) of establishing new series.
However, in the long run this may be the best course of action.

2. Correlation
Most indicated that a correlation should be prepared of all mapping units

that are used in the survey. This primarily would involve an accounting of
all mapping units that are on the field sheets and arriving at a final "best"
name for each. Also, the composition of each unit might be recorded at the
family category or as phases of families. Of course several such entities
would be in most of the mapping units. Further, it is doubtful if there would
be any correlation between these units and similar units correlated in other
surveys at some distance apart. However, there should be sound correlations
of similar units of adjoining survey areas.

3. Interpretations
Some did not tliink that it would be feasible to use the single-sheet approach

for soil survey interpretations because many of the units would contain ccntrast-
ing soils. However, the taxonomic entitiee  recognized would not include strongly
contrasting soils. Thus, some mapping units would consist of contrasting taxonomic
entities such as low Ochraqualfs and loamy Boralfs, and both entities would be
recognized in the mapping unit. Also, single sheet interpretations would be made
for both entities.
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Report of Subcommittee (Of No. 7) -
Combining the Final Field Review and Final Correlation

The charge of this subcommittee of cormaittee 7 was to consider the possibilities
of combining the final field review and the final correlation.

A summary of comments frcm committee members, both in form of memorandum and
personal communication, indicate widely differing attitudes concerning the
combination of the final field review and field correlation. All persons who
replied felt that such a goal was desireable but one not immediately possible
to achieve. All except one indicated that they should like to try such a com-
bination if the opportunity permitted. One reply indicated that they were not
in favor of such a combination at this time because it would mean a drastic
revision of the present program in effect. All members felt that such a com-
bination was not possible except in rare instances at this time. To achieve
this in the future would require prior planning and scheduling of all activities
concerned with soil survey.

To have the field and final correlation occur at the same time, subcommittee
members pointed out that the following must occur during the life of the
survey:

1. First, the survey must be cant-oiled  and have mapping units which
are described snd defined as early in the survey as possible. The legend
is tested again and again and the definitions of the mapping units and series
used are compared, revised, and adjusted to best reflect the concepts of the
soils and mapping units :rithin the survey area.

2. Progress field reviews are essential parts of the correlation
processes. Mapping units and soils are studied thoroughly during each review
and classified and named as finally as available knowledge permits. MappinC
units named using conventions normally employed during final correlations.
If progressive correlation is carried out as the survey progresses, little is
left at the conclusion of the survey except to tie up the loose ends and pre-
pare an overall summsry.

3. Simultaneously, the soils must be studied for appropriate use
interpretations. The interpretations of the soils of the survey area must
be compared with those of the standard series with which they are indentified.
Soils and interpretations of the area must be joined with those of adjoining
areas - within and without the state.

Activities concerned lrith the development of the manuscript must be
Carrie,
of fiiid word

out durln the survey and the initial draft assembled at the completion
efore the final field revie:#. Cperation schedules must

include time for obtaining suitable photographs, developing yield data on crops
typical of the survey area, etc. so that all parts of the manuscript are com-
pleted about the same time.
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5. To have all these activities terminate successfully in a combined
final field review-final correlation would involve management somewhat
different than practiced by most states. Even t.hough all wuld Irish to
attach such a goal, the activities cannot be immsdiately manipulated to
achieve this in a short period.

6. Several committee members felt that even though such a goal is
possible that any progress to:rard achieving the objective stated above
xuld greatly enhance the soil survey program and :rould make for a better
survey Rnd correlation. Tney pointed out however that combining the field
land final correlation into one act depends upon many factors that cannot
be jmrwdiately manipul.ated. Such a combination may not be possible in some
states for several years and perhaps never in some survey areas. To
achieve this is an acccqlishment of great magnitude and requires planning
-nd scheduling of most activities at earlier dates than presently being
accomplished.



Possible Charges for Committee 7 -
Soil Correlation and Classification -

for the 1974 Conference

Some possible charges for the canmittee on Soil Correlation and Classification
for the 1874 Conference were suggested as requested by some present members of
the committee. These charges follow:

1..

2.

3.

4.

Continue consideration of clay-size carbonates with particular
emphasis on (a) assembling data or collecting data on water-holding
properties, exchange properties, etc., on the pedons reported on in
this report and (b) determine more precisely the problems of the
field man in dealing with texture and particle-size classes in soils
with free carbonates.

Investigate degrees of agreement of soil names and composition of
mapping units in various landscapes with varying intensities of
current surveys.

A consideration of proportions of landscapes that are actually being
classified with the current use of Soil Taxonomy. This should con-
sider composition of the units as well as variants, taxadjuncts, and
mapping inclusions unclassified by series name.

Measure soil temperature (mean annual and summer) on selected topo-
sequences of soils which have a considerable range in slope, both
gradient and aspect.



Planning Conference of the National
C o o p e r a t i v e  S o i l  S u r v e y ,  R a p i d  C i t y ,  S . D . ,  A p r i l  1 7 - 2 1 ,  1 9 7 2

Report of Committee 8
Communicating Immament t&nvironment_-__-_ L-- _____--

This comnittee  is a combination of two former North Central Connnittees  - 1. The
committee on technical monographs and benchmark soils, and 2. The committee on
coordination and dissemination of laboratory information. The following conwittee
reports of the National Technical Work-Planning Conference have charges relative
to this committee - 1. The committee on technical soil monographs, 2. The com-
mittee on handling soil survey data, and 3. The committee on environmental soil
science. Committee members were contacted and the following report reflects this
contact and the discussion at Rapid City.

1. Defining-a al. _laAds_csnit- It was recommended previously that slope class
be added to the typifying pedon, however that will only solve part of the
problem. It would appear that the problem can be divided into segments and
that each segment could have classes that are suitable for ADP. A shift to an
energy concept moy be desirable -how is the energy  of the water at a specific
landscape position reflected in the soil profile?

a. ~__a_~a_Q~_s.of_landscape  - Most soil landscnpes  (ansociations)  can be
ranked into energy categories. The highest energy landscapes apuear  to
be those like Fayette and Dubuque slonp the major rivers. While  the lowest
energy landscapes are those like the level glaciated areas of the Midwest.
Row long after a rain do these landscapes discharge surface runoff? The
potential for sediment and water loss to downstream positions varies with
the energy status of the landscape. Landscapes with integrated vs. non-
integrated surface drainage need identification.

b. Relatiqn~hi~  of soil series within a landscaa - T!e need to view individual- -
landscapes as energy dividers and relate soil series to the landscape energy
positions. Some sites discharge water while others receive water (and
consequently sediment and anything dissolved in the water is lost or
gained) - loss vs. gain positions. Is the soil a loss site (runoff) or a
rain site (runon)?

c. Relationshi. of soil series within a landscape to subterranean water flow --_._ ____.  __ _--_ I__-
The energy available from subterranean water flow (internal to profile) is
small, however it may cause large changes in constituents that are dissolved
in the water.

2. Audience-identification - Soil information is supplied to many different- - - - -
agencies and to individuals of diverse backgrounds. It wou1.d  appear that we
need to identify principal users and cater more specifically to their needs.

a. *-s_i*__e_aaq  disposal - This user group was identified by nearly all who
responded. llany individuals are one-time users. Ilowever,  health depart-
ments, planning commissions,  etc. are repeat users of this information.
Ue need to think more what can be done to make sites usable for on-site
disposal (cost in dollars or some broader category). The work of Dr. Bouma
and colleagues (Bouma, J., et. &. June 1, 1972.
P~@..cK._Sept_&T.s~k

&il_P_otential  for Dis-
Pf f luent. Information Circular Xo. 20. Ceol. and

Nat. Ziisf. Survey, Univ. of We., liadison. $5.00) was reported on by !5/
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Dr. Dole. They have successfully tested mounds for the purification of
septic effluent on otherwise unsuited soils. Dr. Dole’s short discussion
was given the title “Latest methods of measuring, monitoring and altering
the capacity of a soil to absorb liquid waste.”

b. Location and operation-of landfills - This audience is growing fast and
requires information below the control section. Vhat should we say about
soil materials below the control section? To what depth should we concern
ourselves? Can soil series be rated for uniformity of C horizon material?

c. A environmen~.%l_qualitv  - This audience encompasses
a and b above but is listed separately. Host of this audience is concerned
With regulation. Also involved are individuals concerned with the prepa-
ration of environmental illpact statements. The Illinois Pollution Control
Board is concerning itself with fertilizer use with the possibility of
setting limits on its use.

d. Audiences concerned with develo&n~s_nsll  towns into more~a~le  communi--- --._ _.___ .-.__________._____  _
ties- The main group seems to be involved with RC and~D programs. Also
involved but less widely known are the River Basin Development projects.

3. Present soil survey reao&s -__-..I_ -_ Soil survey reports seem to be conrnunicating  soils
information adequately to inadequately depending on the responder. The
following comments were taken from your response.

a. The report is too technical and difficult to read for most  users.

b. The report is a good first step but interpretive maps are a must if the
report is to be used.

C. Huch of the information, particularly interpretations, are out of date when
the report is published.

d. The interpretations are too general, particularly those on engineering.
Environmental limitations are vague for lack of data.

e. Uhere do people go for information not in the report?

4. .lhvhrmeatal  problems that can be reduced if soil survey information is used
more extensive&_ - The areas identified are familiar to us but have added
importance at this time.

a. Erosion control and sediment loss.

b. Structures on unsuitable soils.

C. On-site waste disposal systems (see 2a).

d. Overdevelopment of lakeshores and ground water pollution.
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5. Rjw information~that is needed to heludviae clientele concerned with environ-- I - - _ -I V- _ ---e-
mental quaa*= ----_._ Two broad areas (a and b=ere identified repeatedly. The
other areas were identified by one or more peoole.

a.

b.

d.

e.

f .

g.

h.

l i*

!&&nt_end  heavy metal r_ecvcling - Some of the emphasis here is concerned
with the capacity of the soil to degrade wastes (animal and dipoated
sludge). Specifically mentioned were N, P, Zig, As, Pb, Cd as well as
pathogens and organic materials. The work of Dra. Singer and Rust titled
“A model for phosphorus cycling in a forested watershed” was reported on
by Dr. Rust. They have measured the magnitude of the major sources
(compartments) of P in the watershed and have determined the rate of trans-
fer between some of these compartments.

H~&r&&c~r~_erties  of s o i l - Do we continue to infer whet the hydro-
logic properties are or do ue Increase our effort to quantify the data?
One respondent mentioned that our recommendations are primarily based on
observation and morphology which rely on past conditions while little
effort has been expended on how we can improve a soil for a snecific use.
Movenent  of water in uniform and non-uniform soil material 1955  singled out
for study. Ilou do we set out to measure these hydrolo&ic properties? See
pp. 177-197 of National Technical Work-Planning Conference of the Cooper-
ative Soil Survey Proceeding, Jen. 25-28, 1971.

problem  of ssir,&ne  spoi ls  - The material here is mixed soil end can be
thought of as a new geologic naterlal. Can we develop information that
will predict how nuch time is involved for various transformations to occur?

Pedon vs. landscape studies ---~. __---_ Yfore  attention needs to be given to the land-
scape (groups of related pedons)  and less to individual pedons in moat
problems related to environmental quality.

Effect o_f_p&sz_iatorun  soil series Rr%erties  - Little information
exists on how various uses effect soil propers.  A virgin soil often has
very different properties than the soil we are presently working with. Xany
combinations could be given.

Public vs. private interests - Row are public needs reconciled with private
rights in property?

Communication ---_ Techniques in better communication  need to be explored.
The ADP program may help us Implament  special reports for specific needs.
Rhat type of an ADP system will benefit the most people? The centralized
ADP system is one approach. What alternatives do we have? What can we
ef ford?

C and R horizons-__-_~- - Itore  emphasis needs to be given to soil below the
control section for some interpretations.

&qct_ox_increasedSO2
weathering, recycling,

- Row will increased SO2 levels effect mineral
etc.? This problem la acute downwind from fossil

fuel smokestacks and smelting Installations.
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Report of Committee No. 9

For this bi-annual meeting of the North Central Regional Workshop,

Committee reports will be prepared prior to our April 17-21 meeting. This

report is a summary of those responses returned in answer to two memos dated

February 15, 1971 and January 17, 1972. Responses by committee members were

good. As chairman I appreciate the time and thoughts of each member.

A review of previous Committee 9 reports revealed several continual

problems: (1) communication between soil scientists and foresters; (2) lack of

adequate forest growth and yield data by soil taxonomic units; (3) soil legends for

multiple use of forest lands. Because of their complexity and time that could be

spent on each individual problem, specific parts of items 2 and 3 were selected for

study. Communication between soil scientists and foresters is a continual job and

is recognized by all of us as an important aspect of our work.

Three specific problems were selected for consideration: (1) the use

suitability classification of Histosols; (2) status of Soil Conservation Service wood-

land ordination groups and automatic data processing; (3) development of soil

survey legends and interpretation for forested areas. A fourth item, forest-soils

bibliography, is a hold-over from the 1970 sessions. The present committee report

follows:

1. Use suitability classification of Histosols - Dr. Lee, chairman of
the Organic Soils Committee, appointed a subcommittee to prepare



a report concerning the “Use Suitability Classification of Histosols
for Forestry and Related Use.” Since there is an overlap in mem-
bership between the two committees, the organic soils subcommittee
has assumed the leadership. A formal subcommittee report is pre-
sented in the organic soils committee report. Our committee
response shows a need for Histosol use suitability classification. It
is evident that further subcommittee “Discussion” is needed. This
committee recommends a meeting concerning this subject during the
week of April 17-21. 1972. The main thrust of this discussion should
establish particular problem areas for Histosol suitability classifica-
tion.

2. Status of Soil Conservation Service woodland ordination groups and
automatic data processing - Responses by members of this commgtee
have emphasized several important problems. First and foremost is
the selection of tree species for ordinating soils at the woodland suit-
ability group level. This problem becomes pronounced when working
with other states. For example, the selection of sugar maple (Acer
saccharum Marsh.) for Michigan or Wisconsin for the same SOT
taxonomic units, whereas trembling aspen (Populus tremuloides Mx)--___
is considered for Minnesota soils. Selection of two species for the
same soil units indicate perhaps several controlling factors: 1) un-
known soil differences between states for the same soil taxon that
have influenced species composition; 2) past management; 3) soil-
fire effects; 4) lack of sufficient replicated data; 5) microclimate;
6) species genetic differences. As a result of using different species
and site index classes, different ordination classes and subclasses
are set up for the same soil taxa. This defeats the purpose of the
ordination. The lack of adequate data, particularly site index, for a
species on the same soils between states was stressed as the most
important problem between states.

Automatic data processing of woodland information is relatively new
and this committee is not in a position to identify specific problems.
However, this committee does recommend bi-annual inquiry for
problems and continued consideration to developing guidelines for
gathering and analyzing forest site information.

3. Development of soil survey legends and interpretation for forestry--
Committee members gave this the most thought and consideration.
Responses indicate a basic problem in “of what future use will the
the soil survey be put to’?” Are present soil survey mapping legends
adequate for future use? This committee recognizes that each area
under consideration for soil survey has its own unique sociological,
economic and natural resource potential. Too much detail for a
mapping legend is questionable and even of negative value in practi-
cal terms until subsequent experiences in land use, or changes, have
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taken place. And this may require remapping after the original
survey. It is the opinion of this committee that effective lines of
communication are essential between foresters, soil scientists,
researchers, etc. for exchange of information prior to development
of mapping legends and during the course of the survey. We need
to recognize and state objectives of the survey and design mapping
legends for them. Each land use must be examined closely and
decisions made as to whether the present soil mapping legend is
adequate to potential users needs. To cite some examples, poten-
tial sanitary land fill or human and industrial wastes areas, forest
soil permeability rates for watershed and hydrologic groupings and
location of logging roads for winter and summer operations. The
committee further recommends a classification scheme be used that
is compatible to the needs of the survey and composed of categories
of the comprehensive system of soil classification. As information
becomes available during the course of the soil survey, groupings
can be developed based on actual field observations. For example,
combinations of slope and erosion units that may be pertinent to
forest lands would eliminate much of the detail generally included
in soil surveys of more intensive use areas.

Forest soil bibliography - Dr. Willard Carmean  has completed a
final draft of the forest soil bibliography containing over 700 refer-
ences. As our committee has stressed communication and lack of
data appear to be the paramount items for this report, the biblio-
graphy represents this committe&contribution  to compile known
sources of forest data which should be used for developing soil
legends and forest interpretations.

Conclusions

The forest soil committee admits that these problems and questions

have been raised at past meetings and no doubt will continue to grow as woodlands

and forests become intensively used. Our committee has just started to recognize

the major problem areas. For example, the lack of relevant data for the potential

use of our woodlands and forests and the need for close communication and ex-

change of information between dross involved in developing and implementing soil

survey and land use.

In line with the above discussion, the following recommendations are

submitted:





It is moved that this report be submitted for approval by the North

Central Regional Soil Survey Workshop.
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